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ABSTRACT
In December 2015, the Every Student Succeeds Act (ESSA) asked each state to design a plan to hold
accountable their State Education Agency to provide flexible pathways to college and career with a
commitment to ensure personalized learning and equitable opportunities for high school learners. With
decades of effort to provide personalization through college and career pathways, the Vermont House and
Senate Committees on Education holds its Agency of Education (VAOE) responsible for reporting how
the Agency increases high school graduation rates and reduces dropout rates through the state-funded dual
enrollment program. As State Education Agencies implement their ESSA plans, the literature provides a
historical perspective of personalized learning, college and career readiness, and the dual enrollment
pathway adopted by all 50 states. As a quantitative study of secondary data from the VAOE and the New
England Secondary Schools Consortium (NESSC), this study explored the effect of program outcomes
for subgroup dual enrollment voucher usage for gender, Special Education, Economically Disadvantaged,
and the English Language Learner. The research further examined the number of high schools that
participated in the state-funded dual enrollment program and its effects on graduation and dropout rates.
The evidence for voucher usage and an increase in the number of participating high schools was not
strong enough to suggest a positive effect exists to influence state graduation rates or reduce dropout
rates. However, this study found that a decrease, rather than an increase in the number of participating
high schools was a statistically significant predictor to reduce the state’s dropout rate. The insights gained
through this study and its implications on dual enrollment configuration remain fruitful for future
research. Therefore, it is only through continued examination of the nuances of state-sponsored dual
enrollment programs and their configuration that state policymakers, State Education Agencies, high
school leadership, and community college and university decision-makers can personalize learning
through this pathway, and prepare its community of learners now and into the future.
Keywords: dual enrollment, State Education Agencies, Every Student Succeeds Act, graduation
rates, dropout rates
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Chapter I: Introduction
Overview of Education Policy and Vermont’s Flexible Pathways to Graduation
The Every Student Succeeds Act (ESSA, 2015), signed into law by President Obama in 2015, is a
federal education policy that outlines processes and requirements for states to create a plan of action to
ensure flexible learning opportunities and equity for all students. ESSA is a multi-faceted law but flexible
in its interpretation to allow each state to determine how best to address its student population in the spirit
and implementation requirements of this comprehensive educational policy. Since No Child Left Behind
(No Child Left Behind [NCLB], 2002), ESSA is the most recent reauthorization of the Elementary and
Secondary Education Act (United States, 1965) and “returns much decision-making authority to the
states” (Hunt Institute, 2016, para. 1). As with NCLB (2002), both chambers of Congress passed
the Every Student Succeeds Act with bipartisan support (Loss & McGuinn, 2016). ESSA calls for states
to take advantage of this reauthorized policy to focus on personalizing education to support individual
students’ needs, goals, interests, and aspirations as a means to achieve educational equity. The education
reform efforts of the last decade embrace the personalization movement and flexible learning pathways to
help close achievement gaps, increase student engagement, address the transition from K-12 schooling
and post-secondary education, and prepare learners for a global workforce (KnowledgeWorks, 2018).
The National Center for Education Statistics (NCES) reports there are approximately 18,000
public school districts with close to 91,420 public schools in the U.S., including about 6,860 charter
schools. Currently, American schooling has a national reach of over 50.44 million publically enrolled
students as of fall 2015 with “total public school enrollment projected to increase by 3 percent to 52.1
million from fall 2015 to fall 2027 students” (NCES, 2018, p. 55). With over 50.44 million students and
rising, one of the essential themes of the Every Student Succeeds Act is the call for each State Education
Agency (SEA) to advance personalized learning and improve equitable outcomes that ensure all students
graduate ready to take on college and career endeavors.
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Vermont’s Plan for Education
With this call to action, Vermont’s ESSA plan leverages equitable opportunities for students
across the state through its personalized-learning law, Act 77 (The Flexible Pathway Initiative, 2013). Act
77 of 2013 provides learners with flexible pathways to secondary school graduation. It is Vermont’s goal
to leverage The Flexible Pathway Initiative (2013) to increase graduation rates for their students
regardless of socio-economic status, race, or learning disability through the state’s preparatory programs
that offer college and career ready options. These options emphasize self-selected pathways to graduation
as part of the learners’ personalized learning journey and are required to be documented in their
personalized learning plan (PLP). “Vermont's personalized-learning law [Act 77] rests on three pillars:
personalized learning plans, flexible pathways to earn [college] credit, and proficiency-based testing”
(Bushweller, 2017, para. 9). Vermont is one of two states (the other is Nebraska) with personalized
learning plans as an essential component of their ESSA accountability metrics (KnowledgeWorks, 2017).
Vermont is a member of the New England Secondary School Consortium (NESSC), which
includes: Connecticut, Massachusetts, Maine, New Hampshire, and Rhode Island. The consortium
publishes an annual report with the most recent, Common Data Project: 2018 Annual Report, for the
school year 2016-2017 (SY17). The report notes:
Since 2009, the six state education agencies (SEAs) participating in the New England Secondary
School Consortium have been collecting, calculating, and reporting graduation rates, dropout
rates, and college enrollment, -persistence, and -completion rates using consistent procedures and
methodologies developed by a regional team of data specialist. To our knowledge, the New
England Secondary School Consortium's Common Data Project is the first initiative of its kind in
the United States. (NESSC, 2017, p. 1)
For SY17, Vermont’s four-year cohort graduation rate is 89.1%, which is the highest of the six New
England states followed by New Hampshire ranked at 88.9% and Massachusetts at 88.3%. The remaining
states are below 88%. The high school cohort graduation rates are calculated using the following formula:
([High School Graduation Cohort Count for the School Year] / [Ninth Grade Cohort Count]) * 100
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(NESSC, 2018). The high school cohort includes students from the time they enter grade nine to
graduation.
Table 1.1 shows Vermont’s nine-year graduation trend based on the four-year cohort calculation.
Vermont remains stable in their graduation rates with a reported 2014 four-year cohort graduation rate of
87.8%; 2015 rate of 87.7%; 2016 rate of the same: 87.7%, and 2017 rate of 89.1% (NESSC, 2018).
Table 1. 1
Graduation Rates: Nine-Year Trend for Vermont (four-year cohort by school year)
2009

2010

2011

2012

2013

2014

2015

2016

2017

85.5

87.1

87.5

87.6

86.6

87.8

87.7

87.7

89.1

Note. The 4-year cohort is students who graduate during their expected graduation year. (NESSC
Common Data Project Annual Report, 2018)
The other side of the graduation equation is dropout rates. In 2017, Vermont experienced an
improved dropout rate of 8.1% compared to its 2016 dropout rate of 9.2%. However, Vermont’s dropout
rate is higher than most of the New England consortium members: Connecticut, 6.5%; Massachusetts,
4.9%; New Hampshire, 4.9%; and Rhode Island, 7.1% (NESSC, 2018, p. 30). The state of Maine has the
highest dropout rate of 8.8%.
Currently, the NESSC: Common Data Project 2018 Annual Report School Year 2016–2017:
Improving the Quality and Comparability of State Educational Data reports four-year cohort dropout rate
metrics as “Dropouts = (# Adjusted High School Freshmen Cohort) - (Graduates + Students Still Enrolled
+ Other Completers) = Dropouts.” Table 1.2 provides a snapshot of Vermont’s dropout percentages over
the last nine years.
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Table 1. 2
Dropout Rates: Nine-Year Trend for Vermont (four-year cohort by school year)
2009

2010

2011

2012

2013

2014

2015

2016

2017

11.5

10.1

9.4

8.8

9.6

8.3

8.6

9.2

8.1

Note. Massachusetts and New Hampshire have achieved the NESSC target of dropout rates below
5% for SY17.
From a national perspective, the National Center for Education Statistics (NCES) reports the
nation’s average “status” dropout rate for ages 16 – 24 to be 6.1% for 2015 – 2016 (NCES, December
2018). In the report, NCES notes
The overall status dropout rate decreased from 10.9 percent in 2000 to 6.1 percent in 2016. NCES
uses data from the Current Population Survey (CPS) and the American Community Survey (ACS)
and defines the status dropout rate as a youth [16 – 24] who are not enrolled in school and have not
earned a high school credential (either a diploma or an equivalency credential such as a GED
certificate. (NCES, December 2018, p. 136)
Comparatively, Vermont reported dropout rates for 2015 – 2016 (SY16): Female at 8.8%; Male at 9.6%;
Economically Disadvantaged (Free & reduced lunch) at 15.8%; Students with Disabilities (Special
Education) at 18.3%; and English Learners (EL) at 19.5%. While NCES dropout rates are calculated
differently and include youth 16 – 24, the reported 6.1% gives perspective to Vermont’s state-level
dropout rates.
Context of the Study
This study examines personalization models specifically, the dual enrollment flexible pathway
option. It focuses on one State Education Agency (SEA): Vermont Agency of Education (VAOE) and
their personalization-law: Act 77 of 2013. The study explores the VAOE’s actions to increase graduation
rates and reduce dropout rates for their students through the dual enrollment flexible pathway and
investigates the program outcomes of personalization through the dual enrollment choice. Lastly, this
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study delves into how this pathway may contribute to increasing four-year cohort graduation rates, thus
reducing high school dropout rates.
As a means of reshaping Vermont’s education, Act 77 is a comprehensive school reform initiative
(Vermont Agency of Education, 2016a) that currently impacts the future of approximately 85,000
Vermont students. It provides 250 public schools, including over 20 union high schools (consolidation of
two high school districts in the same county), the opportunity for students to customize their learning
outcomes to meet the challenges of college and career-ready endeavors. The primary objective of Act 77
is to ensure equity for learners through personalized, flexible pathways leading to graduation. This study
focuses on one pathway: Vermont’s state-funded Dual Enrollment Program. Vermont is the only state that
provides, at no tuition cost, two dual enrollment vouchers to eligible juniors and seniors. These junior and
seniors must attend a public high school, a Career and Technical Center (CTE), or an independent school
using public tuition dollars (Education Commission of the States, 2016). Vermont also requires the
student to document their dual enrollment course(s) as part of their personalized learning plans (Education
Commission of the States, 2016; Vermont Agency of Education, 2018b).
Signed into law July 2013, Act 77 is formally written as Sec. 1. 16 V.S.A. Chapter 23, Subchapter
2, is added to read: Subchapter 2. Flexible Pathways to Secondary School Completion. The passage of
this Act is a result of several decades of reform efforts by the VAOE to address high school dropout rates,
state employment opportunities, and the preparation of Vermont citizens for a complex global economy.
The findings noted in the report High Schools on the Move (Vermont Department of Education, 2002)
outline “Twelve Principles” of education redesign that remain at the heart of this 2013 state legislation.
As a statewide comprehensive college and career readiness program, Act 77 has three primary goals:
1. Each student shall have a PLP by November 20, 2017 (7 – 12 grades);
2. [School Districts] consider ways in which effective personalized learning plan processes
enhance the development of the evolving academic, career, social, transitional, and family
engagement elements of a student’s plan and shall identify best practices that can be
replicated in other schools;
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3. Achieve 100% graduation by 2020 as a result of PLPs and Flexible Pathways to Graduation,
e.g., Dual Enrollment (DE), Early College (EC), Career and Technical Education (CTE),
Work-Based Learning (WBL), Virtual/Blended courses, and the High School Diploma
program.
Further, the Act outlines accountability requirements for The Flexible Pathways to Secondary School
Completion (2013):
1) Defined Personalized Learning Plan in 942. DEFINITIONS. 10.
a. This establishes measurable variables.
b. It further stipulates the PLPs must be updated by November of each year.
2) In 944(j). Dual Enrollment Program.
a. Reports are required by the Secretary of Education to the House and Senate Committees
on Education annually in January.
The Dual Enrollment annual report to the Vermont State Legislature is the basis of this study. The annual
report serves as secondary data for the quantitative research of the Dual Enrollment Program’s outcomes.
This study aims to provide insight into Vermont’s personalization model specific to its statefunded dual enrollment program initiative to address the nation’s push for personalization of educational
choices for every learner. It is a primary objective of this study to inform educators, local education
agencies (LEAs), dual enrollment program leaders, State Education Agencies (SEAs), and state
legislators an analysis of the potential impact that the dual enrollment personalization model has on
graduation and dropout rates for Vermont high school students.
One State Education Agency’s Road to Address Dropout Rates
A 1996 study by DiMartino, Clarke, and Wolk (2003) provides a historical view of the New
England states’ specifically Connecticut, New York, New Hampshire, Maine, Vermont, and the Rhode
Island high school systems and their use of personalized learning and learning plans to address the high
school dropout rates and the lack of student engagement during the 1990s. The catalyst for DiMartino et
al., (2003) published research was the seminal work, Breaking Ranks: Changing an American Institution
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(National Association Secondary School Principals [NASSP], 1996). Breaking Ranks became the
motivation for DiMartino et al., (2003) and their work with a handful of progressive high schools (e.g.,
Souhegan High School, NH; Branford High School, CT; Norwalk High School, CT.; Yarmouth High
School, ME). These schools were committed to make school reform a priority with personalized learning
and student-driven learning plans as an academic centerpiece.
In support of the conclusions drawn from High Schools on the Move (Vermont Department of
Education, 2002) and DiMartino et al.’s (2003) study, Vermont’s Governor Shumlin (2011 – 2017) noted
that Vermont takes pride in having “one of the most advanced, research-based education agendas in the
country” (Feinberg, 2014, p. 12). Now in 2019, the VAOE looks to advance educational systems that
focus on college and career readiness programs that emphasize flexible pathways to graduation and the
development and maintenance of personalized learning plans to support students’ needs and interests to
achieve equity for Vermont students. The VAOE continues to seek innovative ways to reduce high school
dropout rates through personalization and increase four-year graduation rates using flexible pathway
opportunities in preparation for college and career ready endeavors.
The Significance of the Problem under Study
One of the significant concerns with American Schooling is its outdated traditional brick and
mortar model to deliver learning and a tightly held teacher-led approach to instruction (Prince, 2016;
Tyack, 1974; Wagner, 2008). As noted by Frymier & Joekel (2004), “we may not be quite ready yet for
the school of 2088, but we can identify an intermediate stage of school renewal, beyond the traditional
forms of most public schooling … These environments would have to be flexible but structured to meet
the needs of countless students” (p. 8). The pedagogy of personalized learning and flexible pathways to
graduation have the potential to address these concerns. However, there is recognition of the enormity of
what is required for K-12 educators to make the shift in pedagogy, programs, and practices.
In the book, Rethinking Education in the Age of Technology: The Digital Revolution and School
in America (Collins & Halverson, 2009), the authors note:
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With the knowledge explosion, it is becoming impossible for schools to teach people all the
knowledge they might need as adults. Extending schooling for more and more years to
accommodate the explosion of new knowledge and the growing demands for education is not a
viable strategy. So learning how to learn and learning how to find useful resources are becoming
the most important goal of education. (p. 95)
If we accept this statement to be accurate, we must, therefore, equip each learner with the ability to seek
knowledge and to construct meaning for themselves in a way that honors who they are as a person.
Therefore, what pedagogical approach would enable all learners to fully develop their human capabilities
to meet the demands of life, work, and citizenship in our complex world? If flexible pathways to
graduation, personalized learning, and learning plans are viable options, then how best do we define,
design, implement, monitor, and report success for these college and career ready program initiatives?
Therefore, the significance of this study is to inform and encourage additional discourse centered
on three prominent areas of educational concern. The first area is present-day schooling philosophy, its
structure, and how flexible pathways change traditional approaches to learning. A secondary area of
continued dialogue is how personalization models support learning, working, and living in a global
society. The third area is the reform movement, and its call for State Education Agencies (SEAs) be held
accountable to provide equitable and flexible learning opportunities for all students in preparation for
post-secondary pursuits.
With an educational policy emphasizing personalization, learning plans, and flexible pathway
opportunities to support college and career readiness, can the VAOE’s personalization model with
flexible pathway opportunities, specifically dual enrollment, have the intended outcome of increasing
four-year cohort graduation rate and reducing dropout rates for the state of Vermont learners?
Lastly, the significance of the problem and this study, in particular, acknowledge that the
challenges ahead for the next generation of the flexible pathway to graduation opportunities, personalized
learning, and the use of personalized learning plans are significant (Frymier & Joekel, 2004). The
literature confirms that states will struggle to achieve equity for all learners if they fail to advance
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personalization in three key areas. The first area is SEAs must provide leadership to help districts and
teachers abandon long-held teacher-centered instructional practices, and in turn, support learner voice and
choice in their educational journey. Second is the learner who, with the support of family and community,
must accept responsibility to own their learning. Finally, SEAs must make personalized learning a
mission with the belief that personalization models and college and career ready initiatives, such as the
dual enrollment flexible pathway to graduation, are the catalysts to correct low student engagement,
improve high school graduation rates, reduce dropout rates, and enable learners to successfully contribute
to our global society (KnowledgeWorks, 2018).
Purpose and Research Question of the Study
The purpose of this study is to investigate the state of Vermont Agency of Education (VAOE)’s
implementation of personalized learning, learning plans, and flexible pathways to graduation
opportunities with a concentration on the state-funded Dual Enrollment Program. The study research
question: What program outcomes of the VAOE’s dual enrollment flexible pathway increase the state’s
four-year cohort high school graduation rates and reduce dropout rates?
Vermont’s ESSA plan contains benchmarks, progress dates, and end goals that the SEA must
report to the House and Senate Committee on Education and the U.S. Department of Education as it
pertains to increasing Vermont’s graduation rate and reducing its dropout rate. Vermont has a long history
of personalization, learning plans, and flexible pathways to graduation opportunities. Therefore, can the
state of Vermont Agency of Education’s Dual Enrollment pathway serve as a program model that guides
other states in their efforts to increase their four-year cohort graduation rate and thus reduce dropout rates
for their learners?
Definition of Terms and Concepts
This study involves several terms that require explanation and clarification to understand the
analysis and subsequent findings of this study. The words are personalized learning and learner-centered
environment, flexible pathways and dual enrollment, personalized learning plans (PLPs), and college and
career readiness.
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Personalized Learning and Learner-Centered Environment
After 40 years (1974 – 2017) of research in cognitive development, learning theory,
metacognition, goal setting, and most recent advances in educational technology, it is now clear that
“personalize learning is a viable and dynamic answer” (Zmuda et al., 2015, p. xi) in support of American
school reform and must take its rightful place in 21st-century educational pedagogy (Kay & Greenhill,
2012). Personalized learning and its impact on the learner are supported in the current literature. But
within the research, there are competing or interrelated educational terms concerning personalization. One
such term is the learner-centered environment or sometimes stated as a student-centered environment.
These terms are often referenced or used interchangeably with personalized learning (Pittock & CorbinThaddies, 2017).
One prominent researcher and writer on the topic of personalized learning is Allison Zmuda. In
the book, Learning Personalized: The Evolution of the Contemporary Classroom (Zmuda et al., 2015)
personalized learning is defined as:
Customized learning experiences designed around learner interest, needs, goals, and aspirations; a
collaborative classroom where students own the learning process and set goals, do the work, get
feedback, improve their performance, and document their accomplishments; learners are
connected to experts and content far beyond the school walls; design of learning and instructional
practices incorporate contemporary literacies (digital, media, and global); and the learner has
times to produce quality work and methods to overcome obstacles to produce such work that
demonstrates learning and growth. (p. 6)
Another author on the topic of personalized learning is James Rickabaugh, Director of the Institute for
Personalized Learning (IPL). He contributes a definition of personalized learning from an educational
leadership perspective. In his book, Tapping the Power of Personalized Learning (Rickabaugh, 2016), he
defines personalized learning as:
An approach to learning and instruction that is designed around individual learner readiness,
strengths, needs, and interests. Learners are active participants in setting goals, planning learning
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paths, tracking progress, and determining how learning will be demonstrated. At any given time,
learning objectives, content, methods, and pacing are likely to vary from learner to learner as
they pursue proficiency aligned to established standards. A fully personalized environment
moves beyond both differentiation and individualization. (p. 6)
The other personalized learning word often used in the literature is the term learner-centered environment.
Weimer (2012; 2013) summarizes a learner-centered environment from a classroom and teaching
perspective and defines a learner-centered environment as having five essential characteristics:
1) learner is engaged in the hard and messy work of learning; 2) requires explicit skill instruction;
3) encourages the student to reflect on what they are learning and how they are learning it; 4)
motivates students by giving them some control over learning processes, and 5) encourages
collaboration. (Weimer, 2012)
An important idea that unifies all of the authors’ perspective (Zmuda et al., 2015; Rickabaugh, 2016;
Weimer, 2012, 2013) is the belief that the learner (student) desires to be an active and willing participant
in their education, and when allowed to drive their learning, they will be more invested in the outcome.
Each author agrees on the need for educators to put the learner first and strive to create a collaborative
learning environment where learners’ interest, goals, readiness, and strengths drive their learning through
personally selected pathway(s).
While at first glance, these terms may appear as competing pedagogies; what must be understood
is the construct in which these concepts operate; personalized learning is learner-centered (Pittock &
Corbin-Thaddies, 2017). These terms are not separate ideas but are mutually interrelated. Personalized
learning occurs given the adoption of a learner-centered approach to teaching. Personalization thrives
when the learner and teacher gradually co-create an environment where the learner controls their
academic experience and actively chooses pathways to college and career aligned with their interest,
goals, aspirations, and learning needs.
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Flexible Pathways
Another term used in this study is flexible pathways. This term, as with many educational terms,
is referenced using the authors’ specific perspective or in the case of flexible pathways, the State
Education Agency (SEA) point of view. According to Personalized Learning and Every Student Succeeds
Act Mapping Emerging Trends for Personalized Learning in State ESSA Plans (KnowledgeWorks, March
2018), states’ ESSA plans emphasize “multiple pathways” to graduation. Therefore, flexible or multiple
pathways are often used interchangeably (Frost, 2016).
For purposes of this study, the term flexible pathways are used based on the state of Vermont’s
Act 77 of 2013. Flexible Pathways generally involve various college and career ready opportunities, as
shown in Table 1.3, The Flexible Pathways Initiative (2013) consist of seven pathways to graduation:
Table 1. 3
Flexible Pathways Initiative (VAOE)
1. Dual Enrollment

This pathway includes enrollment by a secondary student in a creditbearing course offered by an accredited post-secondary institution. The
learner receives credit toward graduation.

2. Early College

This pathway allows for full-time enrollment by a 12th-grade learner
for one academic year in a program offered by a postsecondary
institution on the defined partnership program list.

3. Blended/Virtual
Learning

This pathway delivers coursework through a web-based platform that
uses a variety of digital tools, content, and supports and allows for
student choice around time, place, path, and pace.

4. Career

This pathway supports the fulfillment of a high school diploma

Technical

designed to provide students with technical knowledge, skills, and

Education

aptitudes that prepares them for further education and enhances their
employment options or leads to an industry-recognized credential.
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5. CommunityBased Learning
6. Work-Based
Learning

This pathway takes advantage of service to the community within the
areas of interest documented in the learner’s PLP.
This pathway supports exchange with industry or community
professionals in onsite, virtual, or online work environments that
exposures the learner to postsecondary options and opportunities for
competency development in alignment with their PLP.

7. High School

This pathway is for a learner at least 16 years of age and at risk of

Completion

disengaging from school. This program provides learners with services

Program

needed for the fulfillment of a high school diploma.

The focus of this study is the dual enrollment pathway, as defined by the VAOE. As written in the
Vermont Dual Enrollment Program Manual 2016 - 2017 (Vermont Agency of Education, 2018b), the
program includes:
[U]p to two college courses for eligible Vermont high school students. Students must apply for a
voucher whether they take a course on a college campus or take a course at their high school for
college credit…and participation in the Dual Enrollment Program must be documented in a
Personalized Learning Plan. (p. 8)
This study focuses on Vermont’s dual enrollment program in part because it is the only state program that
covers the cost of tuition for up to two courses as per Act 77 of 2013. All remaining states require either
the student/parent pay for tuition cost, a combination of responsibility (state and student/parent),
scholarship application to determine payment, or leaves the decision for payment at the discretion of the
local education agency (Education Commission of the States, 2016).
Personalized Learning Plan
Referenced in the VAOE’s dual enrollment program documentation is a personalized learning
plan (PLP). Because this study takes a look at the State Education Agency literature and their vision for
personalized learning, it is necessary to acknowledge states’ ESSA plan and various terms used when
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discussing learning plans. Many states use the term Individual Learning Plan (ILP), e.g., Kentucky, New
Hampshire, and Wisconsin. Some states (Delaware and Connecticut) use the Student Success Plan. And
yet, many other states reference learning plans as College and Career Plans, Academic and Career Plans,
Personal Graduation Plans, or High School and Beyond Plans (National Association for College
Admission and Counseling [NACAC], 2015).
For purposes of this study, the Vermont Agency of Education (VAOE) defines personalized
learning plans as:
Learner Profiles (Personalized Learning Plans or PLPs): Each student has current documentation
of their strengths, needs, motivations, and goals. PLPs reflect a collaborative planning process by
which student pathways to graduation are identified (16 V.S.A. § 941). PLPs reflect progress
toward proficiency-based graduation requirements (EQS 2120.4) and are meaningful artifacts to
and for the student. PLPs adapt, change, and progress along with students; reflect a student’s
authentic learning, and can act as an exhibition of student growth. (Vermont Agency of
Education, 2017e, p. 2)
As further acknowledged by the VAOE, PLP is not only a document but also reflects the process by
which the learner develops an understanding of their identity and place in the community. PLP helps the
learner reflect on their growth both in and out of the classroom and document how their growth and
reflection transforms them in preparation for college and career ready endeavors.
College and Career Readiness
The final term for clarification is college and career readiness and the SEA’s position on the
topic. The literature is in general agreement that college and career readiness consist of a compilation of
knowledge, skills, and dispositions. The literature further acknowledges the interdependency of these
capabilities. Conley (2012) notes schooling must enable:
[A]ll students to master core content; develop key cognitive strategies; take ownership of their
learning and become proficient with a range of learning strategies; acquire the privileged
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knowledge necessary to make a successful transition from secondary to postsecondary education.
(para. 1)
Further confirming the idea that college and career readiness is a complex set of attributes is the
American Institute of Research (Mishkind, 2014) that highlights the SEA’s definition of college and
career readiness. Their study acknowledges the states’ position concerning this term is a belief in “the
interconnectedness of readiness to succeed in both college and careers” (Mishkind, 2014, p. 2). Further,
the study found that many states have adopted the idea that college and career readiness is an assembling
of academic knowledge, critical thinking/problem-solving skills, social-emotional learning, and a
collaboration and perseverance disposition. These attributes come together for the learner as they
demonstrate their preparedness for post-high school endeavors.
The research of Conley (2012) and Mishkind (2014) provides an understanding of the purposes of
this study. Although there is a vast amount of literature on the topic, Conley provides a unifying
definition, and Mishkind identifies a pragmatic acknowledgment of the knowledge, skills, and
dispositions for this complex idea: college and career readiness.
Researcher Perspective
This researcher believes that taking ownership of one’s learning is not only necessary in a
democratic society but emancipating for the mind, body, and spirit. To this end, continuous learning is the
primary means to fully develop one’s capabilities and thwart social ignorance with the sole purpose of
contributing to our communities and global society actively. The idea of flexible pathways to graduation,
personalized learning, and the creation, maintenance, and reflection of one’s learning plan is not only
liberating but mandatory for learners to discover themselves and guide their life’s purpose.
Paradigm and Philosophical Orientation
From a paradigm and philosophical perspective, this researcher faces educational concerns sensibly
and realistically based on practical solutions rather than theoretical considerations. As an educator in a
field that continuously attempts to lead the charge to combat social injustice, prevent ignorance, and
prepare global citizens, a pragmatist’s worldview is supportive of a commitment to a continued inquiry
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for purposeful and meaningful discovery. Further, a pragmatic perspective supports this educator’s ability
to contribute to the nation’s educational debate seeking workable strategies and practices for K-12
schooling to prepare all learners for life, work, and citizenship.
The given research question is What program outcomes of the Vermont Agency of Education’s
dual enrollment pathway increase the state’s four-year cohort high school graduation rates and reduces
dropout rates? A pragmatic perspective supports a multi-dimensional exploration of the components,
effects, outcomes, and consequences of this question, as well as provides a platform to balance theory and
practice concerning conclusions, findings, and future directions of this study (Paul, 2005). In approaching
this research, a pragmatist’s worldview allows flexibility in the type of data gathered and what data best
serves to answer the research question under study, and therefore, may allow for both qualitative and
quantitative research methodologies (Creswell, 2014).
A pragmatist philosophical orientation allows this researcher the flexibility to select a quantitative
non-experimental research approach. This research uses secondary data to explore the outcomes that are
most impactful to inform future research considerations for SEA’s dual enrollment program
configuration, personalization models, and their possible effects on four-year cohort graduation and
dropout rates.
Chapter I Summary
This chapter provides an overview of the Every Student Succeeds Act, The Flexible Pathway
Initiative (Act 77 of 2013), personalized learning, learning plans, and the history of school reform efforts
that motivated the Vermont Agency of Education to establish college and career ready program
initiatives. Further discussed in the chapter are key concepts and definitions of terms used in this study.
This chapter also provides insight into the pragmatic worldview that guides the overall study:
What program outcomes of the Vermont Agency of Education’s dual enrollment flexible pathway increase
the state’s four-year cohort high school graduation rates and reduces dropout rates? A pragmatist
perspective lends itself best as a viewpoint that seeks workable solutions to complex educational issues
and the difficult decisions that must be balanced across equity, quality, efficiency, and cost criteria. As a
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philosophy that supports both quantitative and qualitative assumptions, the chosen research approach is a
quantitative non-experimental study of the state of the Vermont Agency of Education (VAOE) and their
commitment to flexible pathway programs, specifically the state-funded Dual Enrollment program. The
study explores and analyzes program outcomes that may contribute to increasing the four-year cohort’s
graduation rates and reduces dropout rates.
Lastly, this chapter discusses the significance of the problem and the purpose of the study with
the ultimate aim to encourage additional discourse centered on two prominent areas of educational
concern: personalization through flexible pathways and State Education Agency’s ability to account for
equitable learning opportunities for its learners.
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Chapter II: Review of Related Literature
This chapter discusses related literature in three areas. First is the State Education Agencies
(SEAs) position on college and career readiness and how the view of college and careers have shaped a
state’s approach to their flexible pathway initiatives. The next area is the history of personalized learning
to promote learner ownership, engagement in their high school experience as well as document their postsecondary intentions through the personalized learning plan. The final area and the focus of this study is
the dual enrollment flexible pathway to graduation initiative to meet ESSA and state policy requirements
for equity and personalization, increase state graduation rates and reduce state dropout rates for its
learners.
This chapter serves as a historical view of the literature that has shaped our current understanding
of these educational topics; it is only through our knowledge of history that we are better able to address
the current issues of today. This chapter’s in-depth historical perspective of these topics provides a
framework to address education's current emphasis and dialogue regarding how best to prepare all
learners for college and careers in a global society.
Section 1: College and Career Readiness – An American Perspective
In 1821, the first public high school opened: Boston English High School. Primarily created as a
vocational school in response to the growing needs of workers in the Industrial Revolution, Boston
English High School focused on educating (boys only at the time) in areas of business, mechanics, and
engineering (The English High School, 2018). The curriculum emphasized subjects that would aid its
graduates to achieve success in the world of commerce and industry.
As early as 1892, secondary schooling was required to create scheduling models that served the
rigorous requirements of college officials who demanded proof of student preparation in core disciplines
as a means to determine college and career readiness. At the time, the Committee of Ten on Secondary
School Studies “proposed rigid subject sequencing of college preparatory courses in 1892, so that high
school curricula could become standardized” (Frymier & Joekel, 2004, p. 74) to ensure learners could
meet the rigor of college coursework.

19
Before the 1900s, only a handful of secondary schools looked to prepare students for postsecondary life with a small fraction of students attending public secondary schools, and “only a tiny
number actually graduated” (Tyack, 1974, p. 57). At the turn of the century, Tyack notes that
approximately 95,000 students graduated from public and private high schools. This graduation number
represented about 6.4% of the population of age seventeen (Tyack, 1974, p. 57). Further, many employers
at the time did not value high school education. People in business, as well as workers, often opposed
secondary education. However, this changed when the high school became a mass institution during the
twentieth century (Tyack, 1974, p. 59). American schooling would find that a college degree was required
to gain access to worthy employment. “While employers required only minimal schooling for workers in
unskilled, semiskilled, service and skilled jobs, they demanded high school graduation for a majority of
personnel hired as managers and clerical [positions], and sales professionals needed a college degree”
(Tyack, 1974, p. 273). Tyack’s perspective suggested that college and career readiness was a critical
educational ideal, but it was only necessary for a segment of America’s high school population.
College and career readiness requirements have consistently been challenged throughout the
decades. In the 1950s, with the cold war weighing heavy on our government, was the question of whether
American schooling was “too soft, too inefficient, and too unselective to sustain the nation in its conflict
with Russia?” (Tyack, 1974, p. 270). The interrogation of our educational system, and its ability to
produce college and career ready learners capable and competent in protecting our nation, has been an
ongoing public debate. This level of scrutiny was just one instance in which Americans were asked to
rethink education’s aim and our nation’s ability to produce capable and competent learners.
The 1960s introduced The Elementary and Secondary Education Act (ESEA), signed into law in
1965 by President Johnson, who believed that "full educational opportunity" should be "our first national
goal" (United States, 1965). History notes that from its inception, ESEA was a civil rights law and made
available:
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[N]ew grants to districts serving low-income students, federal grants for textbooks and library
books, funding for special education centers, and scholarships for low-income college students.
Additionally, the law provided federal grants to state educational agencies to improve the quality
of elementary and secondary education. (Paul, 2016)
ESEA had a significant financial component called Title I, which assisted SEAs in supporting children
from low-income families. ESEA remains an essential educational policy initiative in our nation’s history
and holds accountable State Education Agencies to do the right thing by all its learners. From 1965 to
1980, ESEA has been amended four times. Each iteration of the law provided a more precise prescription
regarding the use of Title I funds for the nation’s underrepresented students (Hunt Institute, 2016, p. 1).
In the 1970s, J. Lloyd Trump, former associate secretary for research and development of the
National Association of Secondary School Principals (NASSP) called attention to school reform ushering
in the idea of “team teaching, use of teacher assistants, large group instruction, small-group instruction,
independent study, flexible scheduling, and attention to student/teacher individual differences” (Frymier
& Joekel, 2004, p. 10). However, Frymier and Joekel (2004) noted that many of the ideas promoted by
NASSP were considered “too touchy-feely, not competency-based” (p. 147) and tended to be
performance-oriented with an emphasis on personalizing the learning environment with no particular end
goal in mind. This pushback and, at times, anti-public education sentiment called for “educational
excellence” (Hunt Institute, 2016). This attitude created a shift in the national education climate in the late
1970s, returning our nation’s focus to the basics and competency-based education (CBE). The education
excellence mantra also came with policymakers emphasizing accountability for State Education Agencies
to demonstrate they were providing educational opportunities to all learners and sufficiently preparing
them for college and career endeavors.
According to the Hunt Institute (2016), 1981 – 1988 was considered “The Push for Educational
Excellence” (p. 1) with business leaders, policymakers, and educators calling for increased rigor in school
curricula. In alignment with the push for excellence, in 1983, Secretary of Education, Terrell Bell,
appointed the National Commission on Excellence in Education to address the issue. The Commission’s
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report, A Nation at Risk, was published, arguing that there was a “rising tide of mediocrity in our public
education system” (Wagner, 2008, p. 9). As noted in the Nation at Risk report:
Our society and its educational institutions seem to have lost sight of the basic purposes of
schooling, and of the high expectations and disciplined effort needed to attain them. This report,
the result of 18 months of study, seeks to generate reform of our educational system in
fundamental ways and to renew the Nation's commitment to schools and colleges of high quality
throughout the length and breadth of our land. (U.S. National Commission on Excellence in
Education, 1983, para. 3)
A Nation at Risk was the first government-sponsored report prompting serious discussion and action to
implement higher academic standards for all students (U.S. Department of Education, 2004). Our
country’s attitude was fixed on post-secondary success and making sure all students were ready for
college and career endeavors. The excellence mantra also ushered in the rise of standards-based reform
from 1989 – 1992 (Hunt Institute, 2016, p. 2). The nation’s discourse reinforced the idea that learning
goals and curricular opportunities must be the same for all students. In the past two decades, the Federal
Government emphasized standards and testing accountability, seeking prescriptive measures for schools
to prove academic proficiency and equity for all learners.
Marzano’s research (2012) notes, “the specific skill set that students will need to succeed in the
21st century has been a topic of interest in education since at least the early 1990s” (Marzano &
Heflebower, 2012, p. 3). As a result, the discussion around college and career, at times, has been which to
emphasize, a college or career track. Is a college track preferred to better equip all learners for learning
and working in a global world? As a nation, we need to address what skills are necessary for students to
manage the transition to adulthood with the recognition that the 21st century learner may have multiple
careers throughout their lifetime (Collins & Halverson, 2009, p. 137). This sentiment is reflected in our
nation’s economic, workforce, and technology requirements throughout the decades and the new and
unknown requirements to come. The literature acknowledges that education must rethink technical and
vocational training as well as apprenticeship programs to help provide learners with the needed 21 st
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century skills regardless of whether they pursue college, career, or a combination of both (Collins &
Halverson, 2009; Marzano & Heflebower, 2012; Wagner, 2008).
Along this line of thinking, Noddings (2011, 2013) notes her concern that we [educators and
policymakers] are attempting, through policy and our democratic ideals, to force college readiness for all
students. However, history tells us, is it not educational negligence to have learners avoid the challenging
“college track” coursework because they might not ever use Algebra II or they have no interest in
becoming a scientist or mathematics teacher. With this acknowledgment, is it not incumbent on American
schooling to create flexible pathways that combine, not separate, academic and vocational coursework?
Noddings (2011) does state, “It is probably correct, however, that subjects, activities, and occupations
offer a range of potential intellectual challenges” (Noddings, 2011, p. 3). However, she remains steadfast
in her position that our current movement to “force” academic studies [college coursework] on all
learners helps maintain the status quo and “even reduce opportunities for upward mobility” (Noddings,
2013, p. 21).
Since Nodding’s (2011, 2013) writing, current literature acknowledges that “vocational high
schools are focusing much more on preparing students for higher education” (Hanford, 2014, para.
1). Nodding’s endorsement of vocational education asks American schooling to take notice and revise
outdated views and antiquated vocational programs. To this end, President Trump, in February 2018,
reauthorized the Carl D. Perkins Career and Technical Education Act (Perkins CTE), H.R.2353 Strengthening Career and Technical Education for the 21st Century Act to ensure expanded options
[flexible pathways] for learners that prepare them with real-world experiences leading to skills for success
in college and careers. The Perkins CTE was first authorized in 1984 and again in 1998 to increase the
quality of technical education in the United States. In 2006, the Act was reauthorized as the Carl D.
Perkins Career and Technical Education Improvement Act of 2006 (American Youth Policy Forum,
2013).
With ESSA in place and the most recent reauthorization of Perkins CTE signed into law,
education’s aim is anchored in the idea that personalized learning focused on flexible pathways to college
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and career can address the mandate to provide equitable opportunities for our nation’s high school
students. State Education Agencies are called to implement personalization models to ensure high school
students graduate prepared for post-secondary education, careers, and lifelong learning (Cushing et al.,
2019).
Section 2: The History of Personalized Learning and Learning Plans
Despite decades of educators’ best intentions to drive learner engagement, develop competent
learners, and graduate learners ready for college and career, educators seem to be working harder than
ever but accomplishing less (Zmuda et al., 2015). While the literature on this topic dates back decades,
beginning in 1990, a collection of educational researchers collaborated to bring together an analysis of the
literature on learning and instruction, motivation, and cognitive development to publishing what is known
as the 12 principles of Learner-Centered Psychology (Learner-Centered Principles Work Group, 1997).
In November 1997, The Learner-Centered Principles Work Group released results ushering in the
term learner-centered education in response to a request from the American Psychology Association’s
Presidential Task Force on Psychology in Education. The 12 principles recommended by the task force
were policymakers attempt to guide in the redesign and reform of American schools calling for states’ to
make it their mission to adopt a personalized learning pedagogy, shifting from a long-held teachercentered approach to schooling.
A year before the 1997 release of the 12 principles, the National Association of Secondary School
Principals (NASSP) published, in partnership with the Carnegie Foundation for the Advancement of
Teaching, 82 recommendations to assist high schools in meeting the needs of all learners. It was the belief
of NASSP that these recommendations would make learning personal, improve learner engagement, and
serve as a means to address the increasing high school dropout rates (Frymier & Joekel, 2004, p. 167).
NASSP’s recommendations were published in the seminal work, Breaking Ranks: Changing an
American Institution (NASSP, 1996). The book addressed multiple themes (school and class size,
instruction, and assessment). Still, it emphasized the need for personalization whereby high school
teachers were to utilize instructional strategies (e.g., critical thinking, goal setting, learning plans,
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collaboration, inquiry, etc.) to increase student engagement. NASSP’s recommendations corroborated the
idea of personalized learning as a viable means to school reform and called on the practitioners of
secondary education to make personalization a priority. However, the term (personalized learning) would
journey many years before rendering a definition, supported by educational policy (ESSA), and individual
State Education Agencies’ ESSA plan for personalized learning would take a prominent position on how
best to prepare learners for the 21st-century.
2000 – 2010: Personalized Learning and Technology Confront Traditional Approaches
Examining the literature from 2000 to 2010 reveals limited studies of states and school districts
system-wide level changes to adopt personalized learning as a means to school reform. However, during
this time, new advances in educational technology were getting much attention as the answer to enable
personalized learning. Loss and McGuinn (2016) commented on technology and education in the United
States as a time of Federal Government mandates like President Clinton’s Goals 2000 Initiative and
Apple Classroom of Tomorrow study. Although the 1990s called for school reform, personalized
learning, and technology use in the classroom, Collin and Halverson (2009) noted that “schooling was
immovable in their use of 19th-century technology such as books, blackboards, paper, and pencils;
computers were not at the core of schools” (p. 9). Despite technology policy initiatives and technological
progress, neither were able to influence the long-standing traditional approach to educating students.
As education moved into the 20th-century, personalized learning was overshadowed by the term
“active learning.” Scardamalia and Bereiter (2006) noted in their decades of research in knowledge
building and knowledge creation that there was a “heightened recognition for the need to shift from an
instructive teacher-centered approach to ‘active learning’ where the focus was on students’ interest-driven
activities that were generative of knowledge and competence” (2006, p. 110). Scardamalia and Bereiter
(2006) observed that the American education system did indeed recognize a need for a shift based on “a
strong belief in the natural disposition of children to do what is conducive to their personal
development—in effect, to know better than the curriculum-makers what is best for them” (2006, p. 110).
In Scardamalia and Bereiter's (2010) research, they note the power of technology to advance personal
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knowledge related goals “that were more than goals to satisfying the teacher” (2010, p. 6). However, they
further noted the “wide gap between recognizing the need to increase innovative capacity [through
technology] and knowing what to do about it” (2010, p. 12). Their research supported the need to make a
fundamental shift in our approach to teaching and learning, and enable the learner to drive their learning.
They called for school reform to commit to technology implementation with the belief that it would foster
a shift in teaching practices that focused on facilitating active learning using technology to drive
knowledge creation and knowledge building for the student.
In response to an emerging understanding of learner-centered psychology, there was a growing
number of educational researchers and practitioners in higher education, evaluating the potential of
distance learning to address personalize learning in a higher education environment. But with this interest
in more personal approaches to teaching content along the K-16 continuum came the continued
recognition of the need for robust technology infrastructure to enable this shift. It was also apparent that
school-wide technology adoption and implementation required “teacher training and capacity to integrate
technology as a major factor in successful adoption” (Loss & McGuinn, 2016, p. 186).
Based on their research, Scardamalia and Bereiter forecasted a shift of “equal if not greater
magnitude would come to dominate educational dialogue in the present [21st] century” (2006, p. 110).
Despite their forecast of a coming change in education, personalized learning and the use of personalized
learning plans remained idle waiting for the support of enhanced technology, educator training, a new
round of vocal educational thought leadership, and the reaction of policymakers to demand a second look
at personalized learning for K-12 learners.
Personalized Learning vs. Differentiated Instruction
While educational technology was working toward its current ubiquitous state, Carol Ann
Tomlinson published The Differentiated Classroom: Responding to the Needs of All Learners
(Tomlinson, 1999a). Tomlinson’s research on differentiation spans two decades, with over 200 articles,
books, and other professional development materials. In her vast amount of writing on the topic of
differentiation, she published 17 books ranging from how to differentiate, educational leadership
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requirements for a differentiated school, differentiation and grading practices, differentiation for diverse
learners, and the differentiated curriculum. Tomlinson (1999b) defined differentiation as:
A pedagogy that plans for what students should know, understand, and be able to do at the end of
a sequence of learning. Differentiation called for the educator to plan tasks that were interesting,
relevant, and powerful to the learner while making sure to invite students to wonder. Further, the
educator was to determine where each student was in knowledge, skill, and understanding and
where each learner needed to move to demonstrate learning. (1999b, p. 16)
Her decades of research focused on the how and why educators should differentiate instruction to
personalize the learner’s experience to include the degrees of difficulty, working arrangements, modes of
expression, and sorts of scaffolding required for every learner (Tomlinson, 1999b). However, these
requirements were through the lens of curriculum alignment and teacher-centered instructional practices.
The success or failure of student learning continued to be placed squarely on the educator.
Further, Dr. Tomlinson spoke about differentiation and personalized instruction as
interchangeable ideas further confusing the essence of what educational reformers recognize as
personalized learning, today. It is important to note that at the time of Tomlinson’s writing, personalized
learning in a learner-centered environment was not fully defined, nor were educator practices and
methods delineated. But, new literature emerged to deepen our collective understanding of the essential
indicators (e.g., practices, strategies, techniques, processes, etc.) of personalized learning compared to
previous pedagogies.
Personalized learning is a radical departure from Tomlinson’s (1999a, 1999b) literature in
differentiated instruction. Tomlinson’s focus was teacher-centered and instruction designed by the
educator. Today, personalized learning acknowledges the learner’s ability to co-create content and pacing,
self-monitor, and reflect on their learning based on their goals, interests, needs, and aspirations.
Lastly, Tomlinson’s research focused on what the educator must do and plan for rather than the
learner's self-initiated plans driven by interest through self-choice, thinking about their thinking. Goal
setting processes are vital attributes of personalized learning and learning plans in a learner-centered
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environment. However, her research in the diverse classroom focused on the learner’s interest and
abilities, and teacher differentiation practices (Subban, 2006) were critical in laying the foundation for
educations to focus on making learning personal.
Personalized Learning Takes Shape
By 2010, the term personalized learning made its way to the U.S. Department of Education
through their Education Technology Plan. The Department of Education’s definition of personalized
learning states, “Instruction is paced to learning needs, tailored to learning preferences, and tailored to the
specific interest of different learners” (U.S. Department of Education, 2010, p. 12). The difference
between these competing terms (e.g., personalization, differentiation, and individualization) was the shift
from teacher driven instructional practices to an emphasis on the learner’s voice and choice in how
learning is initiated, monitored, and demonstrated. DiMartino et al. (2003) understood this difference,
stating:
‘Personalization’ and ‘individualization’ are not the same, so the first challenge is not to create a
[school] structure that confuses the two. A school that solves the structural and organizational
issues of individualization, for example, may still not make the connection to the level of personal
meaning within the student. (p. 64)
In 2016, the U.S. Department of Education Technology Plan updated its definition of personalized
learning:
[Personalized learning] is instruction in which the pace of learning and the instructional approach
are optimized for the needs of each learner. Learning objectives, instructional approaches, and
instructional content (and its sequencing) all may vary based on learner needs. In addition,
learning activities are meaningful and relevant to learners, driven by their interests, and often selfinitiated. (U.S. Department Education, 2016a, para. 4)
Leveraging decades of research in learning, the U.S. Department of Education’s technology plan modified
the definition of personalized learning to include self-initiating. They removed the specific reference to
differentiation and individualized learning, replacing it with the term blended learning or learning that
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“occurs online and in person, augmenting and supporting teacher practices. This approach [personalized
learning] often allows students to have some control over time, place, path, or pace of learning” (U.S.
Department of Education, 2016a, para. 5). With the weight of the U.S. Department of Education taking a
position on personalization, personalized learning now had a referenced definition, clarity of attributes,
and as a result, momentum as an educational policy mandate. Personalized learning was now interwoven
into the fabric of educational policy.
After nearly two decades (1990 – 2013) and a considerable amount of scholarship focused on
learner-centered psychology, Bray and McClaskey (2013) concluded:
To transform learning, all stakeholders – teachers, learners, parents, and community – share the
vision of how they will personalize learning for everyone, because every learner matters.
Personalized learning happens only when learners are able to own their learning. (2013, p. 15)
Bray and McClaskey’s (2013, 2015, and 2016) work acknowledged and confirmed the requirement for all
stakeholders first to build a system that promotes flexible learning anytime and anywhere. Their work
also encouraged organizations to seek out quality teachers to guide the learner in the learning process and
accept that learners are co-designers of the curriculum and the learning environment. Lastly, Bray and
McClaskey’s work emphasized the use of competency-based models to demonstrate mastery. They were
also quick to point out that for personalized learning to reach its full potential:
The learner must believe that they know how they learn best and have a voice in and choice about
their learning, that they are motivated and engaged in the learning process and actively self-direct
and self-regulate their learning, and lastly, be allowed to design their learning pathways for
college, career, and life. (Bray & McClaskey, 2013, p. 14)
To this end, personalized learning had come of age with states, districts, educators, and technology
companies seeking to move beyond the theory of educational research to the implementation and
measurement of the results of personalization models and learning plans.
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Personalized Learning Plans and Learner Engagement
The literature agrees that with stronger student engagement, learners will be more successful in
academic pursuits, and in general, be more successful in college and career endeavors. “Student
engagement refers to the degree of attention, curiosity, interest, optimism, and passion that students show
when they are learning or being taught, which extends to the level of motivation they have to learn and
progress in their education” (Great Schools Partnership, 2016, para. 1).
DeWitt (2016), author and commentator for Education Week’s Finding Common Ground, agrees
with Zmuda et al. (2015) and Weimer (2013) each challenge present-day pedagogical approaches to
education. DeWitt notes that decades of teacher-centered practices have eroded student engagement
resulting in passive and compliant learners (DeWitt, 2016, p. 14). Although decades of education reform
consistently called upon K-12 schooling to build learners who can think critically and take an active role
in their learning, we have remained entrenched in teacher-centered practices. Berkowicz and Myers
(2016) support an ongoing call for educators to shift their teaching methods, and they agree, to increase
student engagement, learning must be considered shared work with the teacher and student co-creating
the learning journey.
Marzano and Heflebower (2012) cite three studies of learner engagement and dropout rates: Lemke
(2010), Trilling and Fadel (2009), and Wagner (2008). Lemke (2010) studied noted a lack of student
engagement contributed to 30% of students who begin their ninth-grade year of high school do not
graduate (Lemke, 2010, p. 246). Trilling and Fadel's (2009) study focused on eleven thousand 21 stcentury students born between 1978 and 1998. In their research, they found that successful learners had
eight common attitudes, behaviors, and expectations:
1) freedom to choose; 2) customization and personalization; 3) scrutiny; 4) integrity and
openness; 5) entertainment and play to be integrated into their work, learning, and social life; 6)
collaboration and relationships; 7) speed in communication; and 8) innovation in products,
services, employers, and schools, and their own lives. (Trilling & Fadel, 2009, pp. 29-30)
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The final study cited by Marzano and Heflebower (2012) was Wagner (2008). Wagner’s research
explained that boredom was the leading cause of our nation's high school dropout rate (Wagner, 2008, p.
xxv). Wagner’s study included research from the Bill & Melinda Gates Foundation that found “poor basic
skills in reading, writing, and computation were not the main reason for the high dropout rate: It turns out
that will, not skill, is the single most important factor” (Wagner, 2008, p. 114). The idea of will is an
essential factor in student engagement. The student must want to take control and persevere through the
learning process, think about the goals they want to set for themselves, and document their goals in their
personalized learning plan.
Brenneman (2016) summarized a 2015 Gallup Students Poll survey of more than 900,000
students in grades 5 through 12. The survey asked students two dozen questions about their level of
success in school. Responses were categorized into four areas: engagement, hope, entrepreneurial skills,
and financial literacy. The report found that as students get older, their engagement levels decrease, and
by the time a student concluded the junior year, they felt less cared for by adults and did not see value in
their academic work (Brenneman, 2016, p. 3). The survey findings concluded that schools need to work
on building supports to keep learners invested in their education, indicating the more active role the
learner takes, the more likely they are to be engaged. Further cited by Brenneman (2016) was the
importance of parent involvement and community, not just teachers, who must play a role in improving
learner engagement in their academic growth.
The findings in Brenneman's (2016) study are consistent with personalized learning literature that
recognizes the vital role stakeholders play in supporting the learner’s personalized experience and
sponsorship of their learning plans. While the studies discussed in this section identify factors that impact
student engagement and the responsibility that educators must own up to, the conversation must also
include parental support, community involvement, and a system-wide approach to increase student
ownership in their learning. (Bray & McClaskey, 2016, p. 11; DiMartino et al., 2003; Rickabaugh, 2016,
p. 49; Zmuda et al., 2015, p. 141).
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Current State of Personalized Learning
Contemporary literature acknowledges technology is a critical component of the system-wide use
and implementation of flexible pathways to graduation, personalized learning, and learning plans (Groff,
2017; U.S. Department of Education, 2017a). Several authors (e.g., Collins & Halverson, 2009; Pane et
al., 2017a; Pane et al., 2017b) acknowledge that school data systems struggle to implement an integrated
framework to incorporate, 1) learner profiles, 2) competency-based progressions, 3) flexible pathways for
instruction, and 4) a global reach to experts and content. However, Edtech companies, educational
consulting firms, and early adopting states like Vermont, New Hampshire, New Jersey, Kentucky, and
Connecticut (to name a few) implemented personalized learning using the basic functionality of electronic
portfolios already built into Learning Management Systems (LMS). As defined by Hanover Research
(2012), “[Electronic portfolios] of student work complement personalized learning plans by allowing
students to compile authentic artifacts of their learning through assignments, projects, and assessments”
(Hanover Research, 2012, p. 24).
Within the last five years, technology advancements in personalization extend beyond the basic
electronic portfolio capabilities of LMS to personalize the delivery of content and system-wide
implementation of college and career ready software for high school (U.S. Department of Education,
2017a). Organizations like Naviance by Hobson, Edmentum, EdSurge, Kuder, Career Cruising, and
OverGrad work in partnership with high schools and other K-12 institutions to provide these software
platforms. The core of these software platforms is to support students in personalizing their college and
career planning efforts by automating the high school course selection and planning process, managing
the student's college and career list, and sending transcripts to prospective colleges. The software also has
college and career exploration modules that align to completed student interest surveys. The demand for
these online tools such as
Naviance, Kuder, and Career Cruising have increased as states around the country have
approved new laws requiring schools to encourage career planning among secondary students
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and mandating more detailed academic plans leading students toward graduation. (Cavanagh,
2016, para. 5)
Although companies like Naviance have helped public school districts since 2002, the most recent
college and career ready studies acknowledge the capability for technology to play a more prominent
role in supporting students throughout their K-12 academic journey and facilitate their college and
career choices. Cavanagh (2016) reports college and career software has established a significant
presence in the United States and internationally. In 2016, Naviance had a client base of 10,000,
Kuder works with 30,000 sites, and Career Cruising works with 20,000 institutions: schools, districts,
and colleges (Cavanagh, 2016, para. 11).
Education technology requires a large-scale investment and multiple years to implement (Glowa
& Goodell, 2016; Groff, 2017). Therefore, states who seek to make flexible pathways to graduation,
personalized learning, and learning plans a reality acknowledge to scale these initiatives are only possible
with technology (Pane, 2018). However, states invested in making personalized learning their mission
realize the heart of personalization remains the student-teacher relationship; involved stakeholders
teaching problem-solving, critical thinking, and goal-setting skills create connectedness to school. As an
outcome, learners develop their voices so that they can drive their personalized learning plan. Each of
these components is necessary for effective and sustainable personalized learning in a learner-centered
environment (Groff, 2017, p. 5; Pane, 2018, p. 2).
Section 3: Dual Enrollment – One Flexible Pathway Choice
Dual enrollment became a common practice to boost college access and degree attainment in the
early 1990s, and it has experienced significant growth since this time. However, at its inception, dual
enrollment programs were generally configured for advanced students who were already likely to pursue
post-secondary enrollment (Education Commission of the States, 2018). But within the last 15 years, dual
enrollment programs have seen greater participation of the average or middle achieving students due to
college and career ready program options offered as a personalization pathway by all 50 states, with 47
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states having statewide dual enrollment policies in place (Education Commission of the States, 2018; Fink
et al., 2017; U.S. Department of Education, Institute of Education Sciences, 2017b).
In a study conducted by the Community College Research Center (CCRC) at Teachers College,
Columbia University (Fink et al., 2017) states dual enrollment grew 67% from 2002 to 2010 for a total of
nearly 1.4 million students using this pathway to graduation during 2010 – 2011 academic year (p. 3).
Acknowledging similar growth statistics, the U.S. Department of Education, Institute of Education
Sciences (2017b) reported more than 2 million students participated in dual enrollment programs by the
end of the 2011 school year.
With the increase in dual enrollment participation, there is a growing body of scholarship on the
topic. Among various studies, dual enrollment is sometimes referred to as concurrent enrollment or early
college. For purposes of reviewing the related literature, the term dual enrollment, as defined by the U.S.
Department of Education, Institute of Education Sciences (2017b) report, is used to guide this review and
to compare and contrast the current body of research on the topic.
[Dual enrollment]…similar to other credit-based transition to college programs, such as
Advanced Placement (AP) and International Baccalaureate (IB) programs, in that they provide
rigorous course work and college preparation for students. In all of these programs, students are
able to earn college credits before graduating from high school. However, dual enrollment
programs allow students to take actual college courses, often on the postsecondary institution’s
campus and taught by a college instructor, rather than a high school course designed to serve as
part of a college-level curriculum for high school students. (U.S. Department of Education,
Institute of Education Sciences, 2017b, p. 3)
The dual enrollment programs differ from other flexible pathway options such as Community-based
learning and Work-based learning. Dual enrollment allows high school students to take college courses
for credit toward their post-secondary aspirations, and the coursework is often completed on the college
campus. As a result, dual enrollment provides an authentic college coursework experience compared to
Advanced Placement (AP) and International Baccalaureate (IB) programs, which are considered high
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school courses. State Education Agencies view the dual enrollment pathway as a vital personalization
strategy to promote a post-secondary pursuit for students who might not otherwise have the opportunity to
take college-level courses (College in High School Alliance, 2015).
As studies suggest, dual enrollment numbers are on the rise. The increase in participation has
prompted several educational research agencies, e.g., Community College Research Center, National
Center for Postsecondary Research, National Center for Education Statistics, U.S. Department of
Education, Institute of Education Sciences, to study the outcomes of states’ dual enrollment programs.
There are also a host of non-profit organizations and partnerships such as the College and High School
Alliance, Education Commission of the States, National Alliance of Concurrent Enrollment Partnerships,
and the James Irvine Foundation. Each of these organizations has joined forces to gather participation
data to understand this education phenomenon. Each entity seeks to analyze the reporting requirements of
this federal policy mandate, conduct studies to research the impact on college and career readiness, and
finally, evaluate program configuration that could best lead to positive outcomes for America’s high
school students.
Clarifying Dual Enrollment
There are two prominent studies (Fink et al., 2017; Rodríguez et al., 2012) conducted by or
sponsored by the CCRC that note the multiple benefits for students who participate in a dual enrollment
program. Rodríguez et al., 2012, found:
When compared to their district peers, the researchers found that participating students had higher
high school graduation rates, were less likely to take basic skills courses once they enrolled in
college, were more likely to attend and persist in college once they completed high school, and
were more likely to earn more college credits 1 and 2 years post-high school graduation. (p. 53)
In another study conducted by the U.S. Department of Education, Institute of Education Sciences (2017b)
confirms these benefits and cites the research of Berger et al. (2014). They studied student graduation
rates for dual enrollment program participants to students in a comparison group. Berger et al. (2014)
note:
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[T]hat there was a statistically significant difference between intervention and comparison group
students on high school graduation rates. The WWC (What Works Clearinghouse™)
characterizes this finding as a statistically significant positive effect. (U.S. Department of
Education, Institute of Education Sciences, 2017b, p. 6)
Both qualitative and quantitative research pointed to a “positive effect” of dual enrollment program
participation and increased high school graduation rates.
Concurrent Enrollment
It is essential to point out dual enrollment research often combines dual enrollment and early
college into one classification of concurrent enrollment or may label the study dual enrollment program
research even though the study is on early college participation. Therefore, there is a distinction to be
made between dual enrollment programs and early college programs.
A dual enrollment program is voucher driven and typically limits the number of vouchers a
student can use during high school; the student must also remain enrolled in high school. Whereas in an
early college program, a student earns both a high school diploma and completes a year of college at the
same time. Early College programs have eligibility and enrollment stipulations that a dual enrollment
program does not have: 1) students must get permission from their high school principal to participate; 2)
students apply for admission to a college offered by the Early College program; 3) students must enroll in
courses full-time for both the fall and spring semesters; and finally, 4) students must un-enroll from high
school and re-enroll at the end of the spring semester to get their high school diploma (Vermont Agency
of Education, 2018b).
These two program types (dual enrollment and early college) have different funding models, as
determine by the state’s program configuration for finance. Specific to dual enrollment cost, according to
Zinth (2014), nine states require students or their parents to cover tuition cost, with 18 states and the
District of Columbia relying on local agreements between the district and post-secondary institutions to
determine who is responsible. Finally, there are ten states where tuition payment depends on which of two
or more state programs a student is enrolled (Zinth, 2014, p. 9).
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While dual enrollment programs, including early college programs, have gained momentum, the
Every Student Succeeds Act of 2015 defines each of these concurrent enrollment programs for funding
clarification. Also, ESSA encourages states to consider dual and concurrent enrollment as a critical
personalization strategy to prepare students for college and career success. To support State Education
Agencies’ Dual Enrollment Program initiatives, ESSA permits a State Education Agency access to federal
funds (Title 1, Title II, Title III, and Title IV) to support the development of rigorous college coursework.
The fund appropriation also includes teacher professional development, post-secondary partnerships, and
local school-wide program planning efforts. Each of these aspects of a dual enrollment program
configuration requires greater accountability and increased data transparency to receive funding.
According to The Every Student Succeeds Act: Provisions Concerning Dual and Concurrent
Enrollment (College in High School Alliance, 2015), accountability is required in two key areas:
Section 1111. State Plans (Challenging Academic Standards and Assessments, Description of
System) – Student access to and completion of advanced coursework is among the listed options
for the one required additional indicator that must be included as part of school accountability
systems in the State Plan.
Section 1111. State Plans (Annual State Report Card) – Number and percentage of students
enrolled in dual and concurrent enrollment, disaggregated by student subgroup, is a required
reporting element on annual state and local report cards.
As required by ESSA, State Education Agencies’ Dual Enrollment Program initiatives have policy
objectives and accountability requirements for personalized learning through the flexible pathway. The
dual enrollment pathway is designed to help students accrue college credits early, stay on the graduation
track, and increase post-secondary degree attainment. A State Education Agency program configuration
plays a significant role in the Agency’s ability to meet these objectives and requirements.
Dual Enrollment Program Configuration
The rise in dual enrollment participation and the reported positive trends for student outcomes is
closely monitored due to multiple studies that concur with the potential positive impact these programs
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have on the future of all students’ college and career readiness success regardless of their socio-economic
status, race, or learning ability (U.S. Department of Education, 2016b). As a result of the equitable
potential of this program, the research raises several questions for State Education Agencies to consider
when determining program configuration, evaluating program quality and success, and meeting federal
and state reporting requirements.
A substantial and growing body of research indicates the State Education Agencies’ Dual
Enrollment Program configuration limits dual enrollment participation through deliberate configuration
choices, mostly impacting the underrepresented and middle to low academic achieving students
(Education Commission of the States, 2018). Research shows that State Education Agencies’ program
configuration decisions such as inflexible eligibility requirements, limited or no access to remedial
college coursework, and no credit awarded for college-ready courses (Education Commission of the
States, 2018, p. 9) influence the quality of a dual enrollment program and its ability to reach a diverse
student population.
According to the U.S. Department of Education, Institute of Education Sciences (2017b) report,
dual enrollment program configuration:
[A]llows high school students to experience college-level courses; helps them prepare for the
social and academic requirements of college while having the additional supports available to
high school students;…students who accumulate college credits early and consistently are more
likely to attain a college degree; many dual enrollment programs offer discounted or free tuition,
which reduces the overall cost of college and may increase the number of low socioeconomic
status students who can attend and complete college. (U.S. Department of Education, Institute of
Education Sciences, 2017b, p. 1)
State Education Agencies’ Dual Enrollment Program, as a personalization strategy, have far-reaching
implications on our nation’s students to influence high school graduation rates, increase post-secondary
participation, promote learner preparedness for work, life, and citizenship, and address equitable
education for all students. Therefore, the success of a state’s Dual Enrollment Program is under
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significant scrutiny and accountability from both the national policy perspective and within individual
state reporting requirements.
To guide State Education Agencies’ in program configuration and improvements, the Education
Commission of the States (Zinth, 2014) evaluated all 50 states’ dual enrollment programs. It published
their findings on state-level policy best practices for dual enrollment programs. They summarized their
recommendations along “13 model components of state-level policies on dual enrollment…that may
increase student participation and success in dual enrollment programs” (Zinth, 2014, p. 1). They
organized the 13 components (program configuration) into four categories: access, finance, course
quality, and transferability of credits.
Table 2.1 outlines the 13 model state-level policy components for consideration; however, it was
pointed out in the report that “diverse examples exist that accomplish the goals set forth in each policy
element” (Zinth, 2014, p. 4).
Table 2. 1
Program Configuration – Education Commission of the States (Zinth, 2014)
Component
Access

Consideration
1. Eligibility criteria should not have their basis in “non-cognitive factors, e.g.,
student’s age or academic standing” (p. 5).
2. Establishing caps on the number of courses due to funding issues should be
reconsidered.
3. Both secondary and postsecondary credit must be awarded
4. The policy should include robust program information and communication
plan for students and families.
5. States should provide “comprehensive student/parent advising policies”
(p.8).

Finance

6. Responsibility for tuition payments should not fall to parents
7. Districts and post-secondary institutions are fully funded or reimbursed for
participating students
8. Funding is tied to course quality with accreditation (NACEP) required for
reimbursement
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Component
Course
Quality

Consideration
9. Teach courses that have the same content and rigor regardless of where and to
whom they teach
10. Instructors meet the same expectations as post-secondary course instructors
noting instructors have “no less than a master’s degree and at least 18 hours in
the subject taught” (p.11)
11. Report on student participation and outcomes
12. Program evaluation using a dual enrollment advisory board

Transferability
of credits

13. Accept and apply credit earned as standard transfer credit

Their recommendations were directed at State Education Agencies and state policymakers to help guide in
program improvements. Their findings, however, emphasized several program shortcomings and areas for
states to consider when evaluating their dual enrollment program for future enhancements. The Education
Commission of the States (Zinth, 2014) findings were quick to point out “while there is an increase in high
schools offering dual enrollment opportunities, the data masks low statewide participation or wide
variability in participation rates among certain high schools within states” (Zinth, 2014, p. 3). Their finding
suggests that diverse populations may not have adequate access to dual enrollment opportunities. The
report also cited dual enrollment program accreditation by the National Alliance for Concurrent Enrollment
Partnership (NACEP) as an emerging configuration component that distinguishes high-quality concurrent
enrollment programs that undergo extensive self-study.
In support of ESSA policy and SEA’s Dual Enrollment Program initiatives, the National Alliance
for Concurrent Enrollment Partnership (NACEP), established in 1999, launched the College in High
School Alliance (CHSA). This coalition consists of 50 leading national and state organizations with a
commitment to raise awareness and support for personalization through dual enrollment and early college
opportunities. NACEP has emerged as the national forum for concurrent enrollment and has reached
partnership alliances with 48 states, including 270 two-year colleges, 134 four-year universities, 55 high
schools and school districts, and 39 state agencies, system offices or partner organizations. NACEP
established measurable criteria to address what constitutes concurrent enrollment program quality.
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College courses offered in the high school are of the same quality and rigor as the courses offered
on-campus at the sponsoring college or university; students enrolled in concurrent enrollment
courses are held to the same standards of achievement as students in on-campus courses;
instructors teaching college courses through the concurrent enrollment program meet the
academic requirements for faculty and instructors teaching in the sponsoring post-secondary
institution and are trained in course delivery and provided ongoing discipline-specific
professional development, and concurrent enrollment programs display greater accountability
through program evaluation. (NACEP, 2018, para. 1)
The NACEP serves as one accreditation body and provides the only national set of standards that
specifically address the dual enrollment program requirements at the high school, college, and university
level.
Another accrediting agency is the Southern Association of Colleges and Schools, Commission on
Colleges (SACSCOC™), a regional agency for eleven U.S. Southern states (Alabama, Florida, Georgia,
Kentucky, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, Texas, and Virginia). Like
NACEP, SACSCOC plays a role in ensuring the quality of course offerings in dual enrollment programs
and maintains a rigorous accreditation process for higher education institutions to ensure institutions meet
standards established by the higher education community (Southern Association of Colleges and Schools,
Commission on Colleges, 2018).
Challenges Ahead for State-Funded Dual Enrollment Program
Despite the accreditation agencies' efforts to apply standards and quality measures, there remain
many challenges facing the future of a State Education Agency’s Dual Enrollment Program. States must
“increase the academic rigor of high school curriculum, provide structures for student acceleration and
support, and create successful pathways for all students” (James et al., 2018, para. 2). It is further noted
that State Education Agencies are challenged to “integrate rigorous academics with demanding career and
technical education [CTE], [provide] comprehensive student support services and relevant work-based
opportunities” as a comprehensive strategy to reach all subgroups (Edwards et al., 2011, p. 2). While
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there is current data on student participation in dual enrollment, there remains limited, and often
conflicting data to explain successful program outcomes associated with four-year high school graduation
rates and reduced dropout rates across subgroups.
Despite the potential benefits of dual enrollment, in a 2017 report, the What Works
Clearinghouse™ (WWC), sponsored by the U.S. Department of Education’s Institute of Education
Sciences, consolidated five studies that in total included 77, 249 high school students across the United
States.
The WWC considers the extent of evidence for dual enrollment programs to be small for the
following student outcome domains—staying in school, college readiness, attendance (high
school), and general academic achievement (college) (U.S. Department of Education, Institute of
Education Sciences 2017b, p. 1).
The WWC’s report further substantiated the need for additional quantitative studies that investigate the
reported statistically significant positive effects of dual enrollment. Their findings recommend additional
research should include multiple schools within a state, increase the number of participating states, and a
larger student sample sizes. While dual enrollment programs are reported to have an overall positive
effect for our nation’s students, merely having a dual enrollment program is not a guarantee that State
Education Agency can meet their equity and high school graduation accountability goals. Dual enrollment
programs must be supported by informed, evidence-based research to ensure program quality has welldefined success criteria with an eye on continuous improvement to meet the needs of diverse and
underserved learners.
Chapter II Summary
This chapter provides a historical perspective of contemporary topics in education today: college
and career readiness, personalization and learning plans, and dual enrollment. The review of the literature
covers each topic separately and its contributions to current day secondary school education initiatives.
As career and college programs and personalization models are prevalent initiatives to prepare our
nation’s high school students, each topic has played a role in shaping a State Education Agency’s ability
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to offer it learner’s comprehensive and flexible pathways to graduation. The literature suggests
personalization supports student needs, interests, and goals, and is not only a viable pedagogy but when
combined with the dual enrollment flexible pathway option leads to sound educational practices to
develop college and career ready learners. These topics have now become interdependent and critical
federal and state educational concerns.
The literature on dual enrollment sets the groundwork for the quantitative study of Vermont’s
state-funded dual enrollment program. It establishes a platform to explain the research methodology and
secondary data analysis plan discussed in the next chapter. Vermont is challenged to implement its ESSA
plan and the personalization requirements of Act 77 of 2013. This chapter forms the basis of this study to
report on the program outcomes of the dual enrollment program initiative, and the possible relationship
dual enrollment has to increase four-year cohort graduation rates and reduce dropout rates for Vermont
learners.
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Chapter III: Methodology
This chapter outlines the quantitative research design and analysis plan used to examine the
Vermont Agency of Education’s (VAOE) personalization model using the state-funded dual enrollment
program outcomes (variables of the study). It was the aim of this study to utilize secondary data analysis
to provide insight into which outcomes of the VAOE’s dual enrollment initiative increased the state’s
four-year cohort high school graduation rates and reduced dropout rates.
It was also an objective of this study to offer new insight into the VAOE’s state-funded dual
enrollment program configuration to assess the feasibility of the state of Vermont’s personalization model
to serve as a guide to possible program configuration improvements and future program considerations
for other State Education Agencies dual enrollment initiative.
This chapter discusses the research questions and hypotheses of the study. The secondary data
sources used to conduct the investigation are specified, along with the study sample and program
variables, the data limitations and considerations for conducting the research, and the data analysis plan
that guided the direction of this study.
Research Questions, Hypotheses, and Statistical Tests
The primary research question of this study: 1) what program outcomes, specifically subgroup
voucher usage, contribute to the VAOE’s dual enrollment personalization model that enables the
program’s configuration to increase the state’s four-year cohort high school graduation rate and thus
reduce dropout rates? A secondary question: 2) what impact does the number of participating high
schools have on these same rates? Lastly, through the exploration of the two these research questions, it
was also the aim of this study to determine: 3) what insights are gleaned from the state-funded dual
enrollment program that could inform other State Education Agencies personalization models specific to
the dual enrollment pathway. Table 3.1 reflects the statistical test associated with each research question
and its hypothesis.
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Table 3. 1
Level Question, Associated Hypotheses, and Corresponding Statistical Tests
Question

Hypotheses

Analysis and
Measurements

Research Question 1

1) An increase in dual enrollment voucher usage

Descriptive Statistics;

Voucher Usage

increases the four-year cohort graduation rate.

Pearson Correlation

2) An increase in dual enrollment voucher usage

Coefficient; R-

decreases the high school dropout rates.

squared; Adjusted Rsquared

Research Question 2

3) An increase in the number of participating high

Descriptive Statistics;

Participating High

schools increases high school graduation rates.

Pearson Correlation

Schools

4) An increase in the number of participating high

Coefficient; R-

schools decreases the high school dropout rates.

squared; Adjusted Rsquared; Linear
Regression

Secondary Data Source and Program Outcomes (Variables)
The variables of this study (referred to as outcomes) were taken from four external data sources:
1) Vermont’s annual Dual Enrollment Program, Report to the House and Senate Committee on
Education, 2) NESSC’s Common Data Project Annual Report, 3) Vermont Agency of Education’s Online
School Enrollment Report, and 4) Vermont Agency of Education, Directory of Vermont Approved &
Recognized Independent Schools. Table 3.2 specifies the research outcomes and the secondary data
sources associated with the program outcomes. The independent variables of this study were the VAOE’s
dual enrollment program outcomes specific to subgroup voucher usage and high school participation over
four years (beginning with the school year 2013 - 2014 to 2016 – 2017). The dependent variables were
state graduation and dropout rates, as published by NESSC’s Common Data Project Annual Report.

45
Table 3. 2
Program Outcomes (Variables) and Secondary Data Sources
Program Outcomes (Variables)
Enrollment Reporting Years
(Grades 11 and 12)

Secondary Data Source
Source 1: Vermont Agency of Education Dual
Enrollment Program, Report to the House and Senate
Committee on Education dated: January 2015, March
2016b, January 2017a, and January 2018a
Source 3: Vermont Agency of Education Annual School
Enrollment Reports obtained through VAOE’s interactive
school enrollment reports for school years 2014 – 2017.
Vermont Agency of Education, 2017c

Subgroup Participation: Voucher usage
totals and usage by subgroups (female,
male, economically disadvantaged
(FRL), students with disabilities (Special
Education), and English Language
Learners

Source 1: Vermont Agency of Education Dual
Enrollment Program, Report to the House and Senate
Committee on Education dated: January 2015, March
2016b, January 2017a, and January 2018a

Eligible High Schools: Participating high
schools in the dual enrollment program

Source 1: Vermont Agency of Education Dual
Enrollment Program, Report to the House and Senate
Committee on Education dated: January 2015, March
2016b, January 2017a, and January 2018a
Source 4: Vermont Agency of Education Directory of
Vermont Approved & Recognized Independent Schools.
Directory (2018d, October 17)

Calculations: Graduation and Dropout
Rates

Source 2: New England Secondary School Consortium
(NESSC) in 2017 and 2018. Common Data Project for
the school year: 2015 – 2016 and 2016 – 2017
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Research Sample
This study focused on eligible Vermont juniors and seniors, high schools participating in the dual
enrollment program, and voucher usage of five subgroups. The five subgroups include gender (male and
female); economically disadvantaged (Free & reduced lunch) as defined by participation in the Free and
Reduced Lunch program; students with disabilities (Special Education) as determined by the existence of
an Individual Education Plan (IEP) or 504 Plan; and English Language Learners (EL). To be eligible to
participate in the state-funded dual enrollment program a student: 1) must have completed the tenth grade;
and either 2) be enrolled in a public high school, or a Career & Technical Education (CTE) program, or
attend an approved independent or private school that is publicly funded by their hometown; or 3)
assigned to a public school through the High School Completion Program; or 4) a registered home-study
student (Vermont Agency of Education, 2018b). Table 3.3 provides the eligible student enrollment count
for reported school years: 2014, 2015, 2016, and 2017.
Table 3. 3
Eligible Student Enrollment Count by School Year for Grades 11 and 12 (SY14 – SY17)
School Year

Grade 11

Grade 12

Total Enrollment by Year

2016 - 2017

5582

5424

11,006

2015 - 2016

5835

5542

11,377

2014 - 2015

5876

5741

11,617

2013 - 2014

6023

5849

11,872

23,316

22,556

45,872

Note. The enrollment for independent schools, including Burr & Burton Academy, Lyndon Institute, St.
Johnsbury Academy, and Thetford Academy, does not appear in total enrollment (Vermont Agency of
Education Interactive Enrollment Report, 2017c).
Table 3.4 reflects the VAOE’s data for student demographics and their dual enrollment vouchers
usage count across school years: 2014, 2015, 2016, and 2017. The demographic data was based on the
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secondary data provided in the Dual Enrollment Program, Report to the House and Senate Committee on
Education. The student demographics include gender (male and female); economically disadvantaged
(Free & reduced lunch) as defined by participation in the Free and Reduced Lunch Program; students with
disabilities (Special Education) as set by an Individual Education Plan (IEP) or 504 Plan; and English
Language Learners (EL). Any voucher that had been used for a course from which the student withdrew
after the colleges’ drop/add period was considered used (Vermont Agency of Education, 2018b, January).
Additionally, each voucher covers the cost of tuition for up to a 4-credit course. A single voucher does not
cover a course that is over four credits (Vermont Agency of Education, 2018b, January).
The data provided by the Vermont Agency of Education reported each subgroup voucher count.
They did not indicate whether the voucher used by Free & reduced lunch, Special Education, or English
Language Learner student was a male or female student. Therefore, the subgroup voucher usage count
was univariate data, which required analysis of each subgroup separately.
Table 3. 4
Subgroups and Vouchers Used by School Year (SY14 – SY17)
School Year

Female

Male

FRL

SpecEd

EL

2016 – 2017

1609

1051

622

83

22

2015 – 2016

1391

884

430

60

17

2014 – 2015

1371

749

542

76

26

2013 – 2014

850

454

347

41

27

5221

3138

1941

230

92

Note. Non-white voucher usage is not included in the research sample for SY17 = 265; SY16 = 156;
SY15 = 178; SY14 = 111. Reference the Data Considerations and Limitations section for rationale.
Table 3.5 provides the number of high schools participating in the dual enrollment program for
school years 2014, 2015, 2016, and 2017. There were 89 high schools in the state of Vermont as of the
2016 – 2017 school year (Vermont Agency of Education, 2018d). However, not all high schools were
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able to participate in the state-funded dual enrollment program based on their private or religious status
(See Appendix A). The high school participation count was taken from the Dual Enrollment Program,
Report to the House and Senate Committee on Education for the respective school year.
Table 3. 5
Statewide High School Participation by School Year (SY14 – SY17)
School Year

Number of Participating High Schools
(89 Total High Schools)

2016 - 2017

63

2015 - 2016

77

2014 - 2015

68

2013 - 2014

65

Note. Appendix A is the list of high school classification for eligibility
Program Outcomes
This study focused on the question of program outcomes, specifically dual enrollment subgroup
voucher usage and participating high schools, and the possible effect to increase the state’s graduation
rates and reduce the state’s dropout rates. Therefore, this study tested for six independent variables (five
subgroup voucher usage metrics and the high school participation metric) and two dependent variables
(state graduation rate and state dropout rate).
It was not the scope of this study to test subgroup voucher usage to subgroup graduation and
dropout rates. This data merely served to provide a comprehensive view of the dual enrollment program
metrics, as reported by the Vermont Agency of Education to the House and Senate Committee on
Education. The remaining variables served as either data validation for accuracy in totals to the source
data or discussion points to better understand the VAOE’s program configuration in support of future
suggestions based on the findings of this study. However, descriptive statistics were reported for this data
to understand the scope of the results for potential program configuration explanations, implications, and
future research recommendations.
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Table 3.6 provides the list of all the program configuration outcomes and organizes these
outcomes into seven categories: 1) enrollment; 2) voucher totals; 3) voucher usage by subgroup; 4)
graduation rates by subgroup; 5) dropout rates by subgroup; 6) high school participation count; and 7)
four-year cohort rates for state graduation and dropout rates.
Table 3. 6
Dual Enrollment Program Outcomes (Independent and Dependent Variables)
Program Outcomes
Category 1:

Dependent Variable (y)
Category 7:

Gr. 11 Enrollment

Four-year cohort High School

Gr. 12 Enrollment

Graduation Rate

Total Enrollment
Category 2:
Voucher total by year
Voucher total to total enrollment
Category 3 (Independent Variable):
High school participation count
High school participation % to the total number of high
schools
Category 4 (Independent Variables):
Voucher usage for females
Voucher usage for males
Voucher usage for Economically Disadvantaged (FRL)
Voucher usage for Students with Disabilities (SpecEd)
Voucher usage for English Learners (EL)
Category 5:
Graduation rate for females
Graduation rate for males
Graduation rate for FRL
Graduation rate for SpecEd
Graduation rate for EL

Four-year cohort High School
Dropout Rate
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Program Outcomes

Dependent Variable (y)

Category 6:
Dropout rates for females
Dropout rates for males
Dropout rate for FRL
Dropout rate for SpecEd
Dropout rate for EL
The four-year cohort rate is calculated by tracking the students from the time they enter grade 9. Students
who graduate within four years are considered on-time graduates. The number of on-time graduates is
divided by the total number of students in the cohort. Students who transfer into a school are included in
the cohort, while students who transfer out are dropped from the cohort (Vermont Agency of Education,
2017d).
Data Considerations and Limitations
As noted, there were four external sources for this study. These external sources provided multiyear data for public reporting to the organization’s constituency and to meet state and federal education
policy requirements. Therefore, the secondary data analysis of this study has to be seen in the light of
several data considerations and the resulting limitations that affected this study.
The first data consideration was which years to include in the analysis and how to account for
yearly enrollment data –Reporting Years and Enrollment. The second area for consideration was which
subgroups to include in the study – Subgroup Participation in Dual Enrollment. The third data
consideration was the eligible 11th and 12th grade students who could apply for a dual enrollment voucher
based on their attending high school status - Eligible Students based on Attending High School
Classification. The final data consideration was which graduation and dropout rate calculations to use for
analysis – Graduation and Dropout Calculation (NESSC or NCES).
Reporting Years and Enrollment
The most recent Vermont Agency of Education’s January 2019 Annual Dual Enrollment
Program, Report to the House and Senate Committee on Education for the school year 2017 – 2018

51
(SY18), is excluded from this study. The rationale was two-fold. At the conclusion of this study, the
January 2019 report had yet to be published. In addition to not having access to this data source, a
secondary concern was missing corresponding school year graduation and dropout rate data based on the
complementary and comparative data source: The New England Secondary School Consortium (NESSC)
Common Data Project Annual report. The NESSC’s Common Data Project reports have been published
on an annual basis beginning in 2009 with the most recent report dated 2018. The most recent Common
Data Project 2018 Annual Report School Year 2016-2017 provided graduation and dropout rates for the
school year 2016 – 2017 (SY17). However, Vermont’s January 2019 report would have included the
school year 2017 – 2018 (SY18) for the study analysis and would have provided six-year trend data on
the dual enrollment program. In the final analysis, the inclusion of this data source would create missing
graduation and dropout rate data for the school year 2017 – 2018 (SY18) because the NESSC Common
Data Project only reported through SY17. Therefore, Vermont’s January 2019 Annual Dual Enrollment
Program, Report to the House and Senate Committee on Education for the school year 2017 - 2018, was
not included in the analysis of the data.
The 2013 baseline data published in Vermont’s January 2014 Annual Dual Enrollment Program,
Report to the House and Senate Committee on Education for the school year 2012 – 2013 (SY13) was
also excluded. As noted in the 2014 report, “This initial report comes due a mere six months from the
initiation of the expansion, one semester into the program” (Vermont Agency of Education, 2014, p.2).
Further, Vermont Agency of Education acknowledged “the results cannot be used conclusively on their
own” (Vermont Agency of Education, 2014, p. 2). Therefore, this researcher limited the analysis of the
data to those school years that had consistent graduation and dropout data across each of the five
subgroups over four years, beginning with SY14 to SY17 and was aligned to the corresponding NESSC
reported data for the same school years.
The accounting of program enrollment numbers also presented a concern resulting in the decision
to use Vermont’s Online Interactive Enrollment Reporting Tool for 11 th and 12th grade student enrollment
data for each school year of this study (Vermont Agency of Education, 2017c). The annual Dual
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Enrollment Program, Report to the House and Senate Committee did not report enrollment numbers
against voucher usage for SY14, SY15, and SY16. Vermont Agency of Education did, however, report
11th and 12th grade enrollment by participating school for SY17. However, their enrollment count
reflected 12,326 eligible students compared to the VAOE’s Online Interactive Enrollment Reporting Tool
of 11,006 11th and 12th-grade enrollment count for 2016 – 2017. Because Vermont did not report 11 th and
12th-grade enrollment numbers in prior year reports to the House and Senate Committee on Education, the
use of the Online Interactive Reporting Tool ensured consistent enrollment data were reported across the
school years in this study.
Subgroup Participation in the Dual Enrollment Program
There were two areas of data evaluation concerns about subgroup voucher usage in this study.
First was the method of accounting by the Vermont Agency of Education for voucher usage by individual
subgroups, and the second concern was whether to include the “non-white” subgroup.
Vermont’s annual Dual Enrollment Program, Report to the House and Senate Committee on
Education for SY14, SY15, SY16, and SY17 noted voucher usage counts by the group. The reporting of
vouchers used did not provide insight into gender allocation across Free & reduce lunch, Special
Education, or English Language learner. While Vermont had this information, the report did not
disaggregate the accounting of the three subgroup voucher usage by gender. Vermont reported the
voucher usage as a unique count within the subgroup and provided comparative analysis for each
subgroup separately in their narrative summary. Therefore, the available secondary data limited insight
into the nuances of the data and subsequently created multicollinearity concerns for the research model
(see Appendix E). Multicollinearity also impacted the linear assumption test used for linear regression
analysis (see Figure 3.1: Validation of Linear Relationships).
Comparing Vermont’s annual Dual Enrollment Reports and NESSC’s annual Common Data
Project reports exposed inconsistent reporting of the “non-white” subgroup voucher usage to their
graduation and dropout rates. While Vermont’s Dual Enrollment Program, Report (January 2018) to the
House and Senate Committees on Education provided dual enrollment data for the “non-white” subgroup
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for school years 2016 – 2017 (SY17), this was the only reporting year for which data was collected for the
“non-white” subgroup by the Vermont Agency of Education.
Similarly, NESSC’s did not include the “non-white” subgroup until their Common Data Project
2018 Annual Report for School Year 2016 - 2017. In that report, NESSC addressed the class of 2017 by
Race/Ethnicity: Asian/Pacific Islander, Black, Hispanic, Multiracial, and Native American. The
inconsistency between the two data sources in reporting for the “non-white” subgroup was complicated
by the lack of Race/Ethnicity classifications within Vermont’s Dual Enrollment reports and NESSC’s
reports. Therefore, the “non-white” subgroup was excluded from the analysis of the data set.
Eligible Students based on Attending High School Classification
Based on an analysis of the Vermont Agency of Education Directory of Vermont Approved &
Recognized Independent Schools (2018d) and the Online Interactive Enrollment Reporting database, there
were 89 high schools in the state of Vermont as of SY17. However, as previously noted, not all students
from these schools were eligible to participate in the state-funded dual enrollment program. Dual
enrollment eligibility status was predicated on whether an 11th or 12th-grade student was 1) enrolled in a
Vermont public high school or enrolled in a Career & Technical program, or 2) enrolled in a Vermont
private school for which an agreement was made between the private or independent school and the
public high school. Eligibly extends to those students who were homeschooled or those enrolled in a High
School Completion program.
However, students who attended either a religious school or a private school with no tuition
agreement with the district were not eligible to participate in the state-funded dual enrollment program.
As noted in the Directory of Vermont Approved & Recognized Independent Schools (2018d), the state had
eight high schools that were classified as a religious school along with five private schools whose
students were not eligible to apply for the two free state-funded vouchers (see Appendix A). The
implications of the number of eligible participating high schools created many questions for the findings
of this research. These concerns are discussed in Chapter V: Conclusions, Recommendations, and Future
Research.
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Dropout Rate Calculation (NESSC or NCES)
A final key data evaluation decision was to use NESSC’s dropout rate calculation method and
population. As noted in the previous chapter, the National Center for Educational Statistics (NCES)
calculates this statistic using the Current Population Survey (CPS) and the American Community Survey
(ACS) data sources. The NCES acknowledges a “status dropout rate which represents the percentage of
16 to 24 year-olds (referred to as youth in this indicator) who were not enrolled in school and had not
earned a high school credential (either a diploma or an equivalency credential such as a GED certificate)”
(NCES, 2018). Also, NCES utilized survey data for the age group (16 to 24 year-olds) and population
classifications that were not relevant to this study.
The CPS is a household survey that has been collected annually for decades, allowing for the
analysis of long-term trends, or changes over time, for the civilian, noninstitutionalized
population. The ACS covers a broader population, including individuals living in households as
well as individuals living in noninstitutionalized group quarters (such as college or military
housing) and institutionalized group quarters (such as correctional or nursing facilities). (NCES,
2018)
The research question was based on the four-year cohort graduation and dropout rates. Vermont and
NESSC track graduation and dropout rates based on an Adjusted High School Freshman four-year cohort
group; NCES does not. The high school cohort graduation rates were calculated using the following
formula: ([High School Graduation Cohort Count for the School Year] / [Ninth Grade Cohort Count]) *
100. The high school cohort included students from the time they enter grade nine to graduation, which
was the focus sample group of this study.
Students who graduated within four-years were considered on-time graduates. Students who
transferred into a school were included in the cohort, while students who transferred out were dropped
from the cohort (Vermont Agency of Education, 2017d). “Since school year 2005-2006, Vermont has
collected the four-year cohort graduation rate for accountability purposes and to develop strategies such
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as flexible pathways to graduation and proficiency-based learning” (Bailey, 2019). For purposes of this
study, NESSC defines:
Dropouts = (# Adjusted High School Freshmen Cohort) - (Graduates + Students Still Enrolled +
Other Completers) = Dropouts
Dropout Rate = Dropouts ÷ Adjusted High School Freshman Cohort: A student is considered a
dropout if any one of the following occurs: (1) the student is over 16 years of age, withdraws
from school, and does not enroll in any other school; (2) the student withdraws, and the school
does not know where the student has gone; (3) the student withdraws and enrolls in a GED
program; or (4) the student has not officially withdrawn and the school does not know where the
student has gone. (NESSC, 2018)
NESSC’s calculation method aligned with the Vermont Agency of Education method for calculating
graduation and dropout rates. Therefore, the data reported by both entities were consistent in their
reporting methodology to Vermont’s House and Senate Committee on Education as well as the public
interested in NESSC findings.
Secondary Data Analysis Plan
This quantitative study utilized the statistical features provided by IBM - Statistical Package for
Social Sciences (SPSS V.25) and followed a sequence of steps to prepare, describe, analyze, and report
the findings of the data for this study. To evaluate the impact voucher usage and high school participation
had on Vermont’s high school graduation and dropout rates, the analysis plan was organized into five
steps: Step 1 – Data Validation and Transformation; Step 2 - Descriptive Statistics and Summary; Step 3
– Tests for Linear Relationship; Step 4 – Correlations Analysis; and Step 5 – Regression testing.
Step 1 – Data Validation and Transformation
This research used ongoing source to source validation to ensure the data entered in SPSS
continuously cross-checked and was accurately tabulated to the original data sources. Additional
validation was completed by inspecting the data tables provided in this report with a walkthrough of the
data to the original data source.
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Independent and dependent variables were measured as continuous data types, and new variables
were created to allow for statistical analysis across common data types. For purposes of data analysis, the
transformation of the data on six outcomes was established as percentages and reported for the following
variables: Enrollment % to voucher usage; Female % of usage; Male % of usage; FRL % of usage;
Special Education % of usage; English Language Learner % of usage; and High School Participation % to
the total number of high schools (89) in the state.
Step 2 – Descriptive Statistics and Summary
Once data validation and transformation procedures were completed, descriptive statistics were
run to understand and summarize the program outcomes of the study. Descriptive statistics included the
mean (M), standard deviation (SD), minimum, and maximum. Descriptive statistics were also analyzed to
comprehend the variability of the data to enable further insight into possible explanations of the findings
and the relationship to the overall program configuration for the state-funded program.
Step 3 – Tests for Linear Relationship
Figure 3.1 provides an overview of the six tests required to confirm the existence of a linear
relationship before running Pearson’s product-moment correlation coefficient for each of the five
subgroup voucher usage variables and the high school participation variable.
The first assumption check was to confirm that no autocorrelation existed in the data. While this
study looked at data points for school years 2014 – 2017, the yearly data were considered discrete. The
annual data were not intended to predict future year dual enrollment voucher usage or high school
participation. The Durbin-Watson test was the recommended test by Field (2013) to detect possible
autocorrelation and to confirm that autocorrelation did not exist. It was not the intent of the model to
measure the relationship between the variable's current value and its past values. The Durbin Watson test
confirmed that this study was not a time series analysis (see Appendix B).
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Figure 3.1
Validation of Linear Relationships

The Appendices of this report provides the assumption validation output: Appendix B: Durbin
Watson Test for Autocorrelation; Appendix C: Scatterplot for Linear Relationships; Appendix D: Test for
Homoscedasticity; and Appendix E: Multicollinearity for Independence. The resulting assumption checks
confirmed the independence of observations as assessed by a Durbin Watson statistic for each
independent variable. A review of case diagnostics, leverage values, and Cook’s distance indicated no
significant outliers. A visual inspection of the plot of studentized residual by the unstandardized predicted
values showed homoscedasticity (Statistics Solutions, 2013). The assumption of normality was checked
by visual inspection of the standardized residual histogram and Normal P-P Plot (Laerd Statistics, 2015).
An alpha level of .05 was used for all statistical tests.
In the assumption check #4 for multicollinearity, there was evidence of multicollinearity as
assessed by Variance Inflation Factor (VIF) values > 10 and correlations > .9 between subgroup voucher
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usages indicating a possible negative impact on the regression analysis of this study (Geoffrey Vining et
al., 2012). The interpretation of regression analysis often depends directly or indirectly on the estimates of
the individual regression coefficients. When multicollinearity is detected, it can inflate the variances of
the regression coefficients and increase the probability that one or more regression coefficients have the
wrong sign (Geoffrey Vining et al., 2012). Chapter V: Conclusions, Recommendations, and Future
Research provide an analysis of how multicollinearity was accounted for in this study and suggestions for
future research to eliminate multicollinearity in the data. Appendix E: Multicollinearity, provides the
detailed SPSS output and which subgroup voucher variables had resulting high VIFs. High school
participation was not affected by multicollinearity and therefore passed the assumption test #4.
Step 4 – Correlation Analysis
Pearson’s product-moment correlation coefficient, r, was used to measure the strength and
direction of the relationship for the five subgroup voucher usage variables and the state graduation and the
dropout rate for years 2014, 2015, 2016, and 2017. Correlation analysis was also run for high school
participation against the graduation and dropout rate for the same reporting years. The coefficient of
determination (r2) was also stated for the same set of independent and dependent variables to determine
the proportion of the variance for the Goodness of Fit parameter of the model. The adjusted r2 was also
provided to account for the increase in the number of variables in the model because the adjusted r2 only
increased when the independent variables (voucher usage and high school participation) were significant
and affected the dependent variable; otherwise, it decreased. The adjusted r2 gives the best estimate of the
degree of relationship in the population. It provides a percentage of variation that is explained by only
those independent variables that affect the dependent variable.
Step 5 – Regression Testing
Simple linear regression testing was conducted to investigate whether the linear regression
between two variables was statistically significant; how much of the variation in the dependent variable
(graduation and dropout rates) was explained by the independent variables (voucher usage by subgroup
and high school participation); understand the direction and magnitude of these relationships; and finally,
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identify any predictive values of the dependent variables based on different values of the independent
variable (Laerd Statistics, 2015).
Linear regression was an appropriate analysis to assess the extent of a relationship between the
continuous predictor variable on the continuous criterion variables. Where appropriate, the following
regression equation was used: y = b1*x + c; where y = estimated dependent variable, c = constant, b =
regression coefficient and x = independent variable. The F test was used to assess whether the
independent variable predicts the dependent variable. R-squared was reported and used to determine how
much variance in the dependent variable was accounted for by the independent variable. The t test was
used to determine the significance of the predictor, and beta coefficients were used to determine the
magnitude and direction of the relationship. For statistically significant models, for every one-unit
increase in the predictor, the dependent variable increased or decreased by the number of unstandardized
beta coefficients. Linearity and homoscedasticity were assessed by examination of a scatterplot(s).
Chapter III Summary
The chapter addressed the secondary data research design approach to explore: what program
outcomes, specifically subgroup voucher usage, contribute to the VAOE’s dual enrollment
personalization model that enables the program’s configuration to increase the state’s four-year cohort
high school graduation rate and thus reduce dropout rates? The research design further supported a
secondary question of this study as to what impact does the number of participating high schools have on
these same rates? Lastly, through the exploration of the two these research questions, it was also the aim
of this study to determine: what insights can be gleaned from the state-funded dual enrollment
program that could inform other State Education Agencies personalization models specific to the dual
enrollment pathway.
This chapter provided an overview of the research methodology used in this study and described
the associated five analysis steps using the statistical software package, SPSS. Data consideration was
noted for Reporting Years and Enrollment; Subgroup Participation in Dual Enrollment; and Eligible
Students based on Attending High School Classification. The final data consideration was which
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graduation and dropout rate calculations to use for analysis – Graduation and Dropout Calculation
(NESSC or NCES).
Clarification was provided as to the dual enrollment sample under study and the program
variables of subgroup voucher usage and participating high schools that were tested to aid in
understanding the results of the four tested hypotheses and subsequent discussion and conclusions that
follow.
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Chapter IV: Findings
The purpose of the study was to explore Vermont’s state-funded dual enrollment program
outcomes and the relationship to the state’s high school graduation and dropout rates. Specifically, the
study examined voucher usage across five subgroups over four years: females, males, economically
disadvantaged (Free & reduced lunch), students with disabilities (Special Education), and English
Language Learners (EL). The study further investigated the number of participating high schools in the
state-funded dual enrollment program to probe into the possible relationship of high school program
participation to increase the state’s graduation rate and reduce the overall dropout rate. This chapter
provides a summary of the findings and the presentation of the examination of the data.
Hypotheses of the Study
There were four tested hypotheses of the study to answer the question of whether the state-funded
dual enrollment subgroup voucher usage and participating high schools increased high school graduation
rates and reduced dropout rates for the state of Vermont:
Hypothesis 1: An increase in dual enrollment subgroup voucher usage increases the state’s fouryear cohort graduation rates.
Hypothesis 2: An increase in dual enrollment voucher usage by subgroup decreases the state’s
four-year cohort dropout rates.
Hypothesis 3: An increase in the number of participating high schools increases the state’s fouryear cohort graduation rates.
Hypothesis 4: An increase in the number of participating high schools decreases the state’s fouryear cohort dropout rates.
A series of statistical measures and tests were run to ascertain the strength and direction of the
relationship, the variability of the relationship between the independent and dependent variables, and the
significance of the relationship between subgroup voucher usage to the state’s graduation and dropout
rates. The same series of tests were run for high school participation.

62
Descriptive Statistics: Program Level and Subgroup Level
This study involved six independent variables (five subgroup voucher usage and high school
participation) and two dependent variables (the state’s four-year cohort graduation and dropout rates) for
the school years 2014, 2015, 2016, and 2017. The descriptive statistics are provided for all program
configuration variables to describe the data values in a meaningful and concise summary of the data
without listing every value of the data set. The first descriptive statistic is the mean. The mean (M)
or average is used to derive the central distribution of the data in this study. The standard deviation (SD)
provides the variance between the data points. The further the data points are from the mean is noted by a
higher variation within the data set; thus, the more spread out the data, the higher the standard deviation.
The minimum and maximum or the extremes of the data set are also noted. The descriptive statistics were
organized into two program configuration groups to summarize and to highlight potential relationships
between variables: Program Level Variables and Subgroup Voucher Usage Variables.
Program Level Variables
Table 4.1 provides the descriptive statistics for 11th and 12th-grade student enrollment, overall
voucher usage program total, high school participation totals, and the state’s graduation and dropout rate.
Table 4. 1
Program Level Variables: Vermont Dual Enrollment Program (SY14 – SY17)
Enrollment

M

SD

Gr. 11 enrollment

5829

183.39

5582

6023

Gr. 12 enrollment

5639

191.61

5424

5849

Total enrollment average over 4 years

11468

368.39

11006

11872

18.4

5.52

11.0

24.2

M

SD

Minimum

Maximum

2104

571.50

1308

2660

M

SD

Minimum

Maximum

Total voucher usage to total enrollment %a
Program Level Voucher Usage
Total voucher usage average over 4 years
High School Participation

Minimum

Maximum
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High school participants

68

6.18

63

77

76.7

6.97

70.7

86.5

State Graduation and Dropout Rates

M

SD

Minimum

Maximum

Graduation rate state total (%)

88.0

.60

87.7

89.1

Dropout rate state total (%)

8.6

.48

8.1

9.2

High school participants % (89 HS)a

a

The percentage is calculated based on the data divided by the total in the respective category.
Enrollment. The sample for this study included the enrollment numbers for schools years 2014 -

2017 for eligible students in grades 11 and 12, as reported by Vermont’s Online Interactive School
Enrollment Reports located on the Vermont Agency of Education’s website, Data and Reporting. As
noted in the Data Considerations and Limitation section of this report, eligible 11 th the 12th-grade students
were those students who were enrolled in a Vermont public high school (non-religious or private
classification), a Career & Technical program, enrolled in a home study program or high school diploma
program, or attend an independent high school in which a tuition agreement was made between the
independent school and the public high school. Table 4.1 shows total student enrollment average over
four years (M = 11,468, SD = 368.39) for grade 11 and 12 voucher-eligible students with a total voucher
usage average over 4 years of 2,104 across the five subgroups (SD = 571.50). As previously noted, the
enrollment for independent schools Burr & Burton Academy, Lyndon Institute, St. Johnsbury Academy,
and Thetford Academy, do not appear in “Total enrollment average over 4 years.”
Table 4.2 provides a breakdown of the yearly data for state enrollment totals for grade 11 and 12
eligible students for the school years 2014, 2015, 2016, and 2017 and compares the number of used
vouchers to the total eligible enrollment.
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Table 4. 2
Statewide Voucher Usage by School Year Compared to Total Enrollment (SY14 – SY17)
School Year

Number of Vouchers Used

Total Enrollment

Voucher Usage to Total

for the Year

(Grade 11 & 12)

Enrollment

2016 - 2017

2660

11,006

24.2%

2015 - 2016

2287

11,377

20.1%

2014 - 2015

2164

11,617

18.6%

2013 - 2014

1308

11,872

11.0%

8419

45,872

18.4%

Program Level Voucher Usage. Table 4.2 reflects the statewide voucher usage by year
compared to total enrollment for SY14 – SY17 for those students eligible to take advantage of the state’s
dual enrollment program. The average voucher usage over the four years of the program was 18.4% (SD
= 5.52) as compared to total eligible enrollment. Any voucher that was used for a course and the student
withdrew after the college's drop/add period was considered used and was accounted for in “Number of
Vouchers Used for the Year” (Vermont Agency of Education, 2018b).
The voucher usage averages presented in Table 4.2 exclude the non-white voucher usage, which
accounts for 710 total vouchers used over four years. Further, Table 4.2 does not reflect the enrollment
data of four participating independent schools: Burr and Burton Academy, Lyndon Institute, St.
Johnsbury Academy, and Thetford Academy. However, voucher usage for Burr & Burton Academy,
Lyndon Institute, St. Johnsbury Academy, and Thetford Academy was included in the number of
vouchers used. The January 2018 Dual Enrollment Program Report was the first and only report which
accounted for eligible 11th and 12th-grade enrollment numbers for these four independent schools: 301,
238, 306, and 124 respectively for a total of 969 students (SY17). The 969 students were not represented
in the 11,006 enrollment number (SY17), as reported by the Online Interactive School Enrollment Report.
For purposes of full disclosure, the accounting of voucher usage to total enrollment created
inconsistency in the secondary data specific to Vermont’s Dual Enrollment reporting to the House and
Senate Committees on Education. However, these data reporting discrepancies did not impact hypotheses
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testing as the sample size for the four independent schools (enrollment and voucher usage) was too small
to detect its effects, regardless of whether these numbers were included.
High School Participation. Table 4.3 reflects the yearly reported number of participating high
schools over four years. There were 89 high schools in the state of Vermont as of the school year 2016 2017 (SY17).
Table 4. 3
Statewide High School Participation Data by Year (SY14 – SY17)
School Year

Number of Participating

Participation %

High Schools

Out of 89 High Schools

2016 - 2017

63

70.8%

2015 - 2016

77

86.5%

2014 - 2015

68

76.4%

2013 - 2014

65

73.0%

M

68

76.7%

SD

6.18

6.97

The average number of high schools who participated was 68 (SD = 6.18) representing 76.7% of the total
number of high schools (SD = 6.97). While the school year 2016 experienced 86.5% high school
participation in the dual enrollment program, overall eligible student voucher usage to enrollment over the
four years of the state-funded dual enrollment program reflected a minimal overall change in voucher
usage (M = 18.4%, SD = 5.52).
State Graduation and Dropout Rate. Table 4.4 reflects Vermont’s four-year high school
graduation rates for school years 2014, 2015, 2016, and 2017 as reported by NESSC (2018).
Table 4. 4
Vermont four-year cohort graduation rate by school year (SY14 – SY17)
SY

2014

2015

2016

2017

Rate (%)

87.8

87.7

87.7

89.1
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While the “Total voucher usage average over 4 years” experienced increased usage (M = 2104, SD =
571.50), the state’s graduation rate showed little change over the four years of data in this study (M =
88%, SD = .69).
Table 4.5 reflects Vermont’s dropout rate, as reported by NESSC (2018).
Table 4. 5
Vermont four-year cohort dropout rate by school year (SY14 – SY17)
SY

2014

2015

2016

2017

Rate (%)

8.3

8.6

9.2

8.1

For SY16, Vermont’s dropout rate was 9.2%. For SY17, Vermont experienced a notable decrease in its
dropout rate, reflecting Vermont’s lowest dropout rate at 8.1% since NESSC (2018) began reporting the
consortium’s nine-year trend data in 2009. The 8.1% rate was also the lowest dropout rate since the
launch of the state-wide dual enrollment program.
Subgroup Level Variables
Table 4.6 reflects the descriptive statistics for subgroup voucher usage and the corresponding
subgroup graduation and dropout rates over the four years of program data studied. As noted, the “nonwhite” subgroup was included in Vermont’s Annual Report, but no comparative data from the Common
Data Project existed from NESSC. Therefore, this subgroup was omitted from the Descriptive Statistical
analysis.
Table 4. 6
Subgroup Variables: Vermont Dual Enrollment Program Outcomes (SY14 – SY17)
Female

M

SD

Minimum

Maximum

1305

322.07

850

1609

62.4

2.19

60.4

65.0

Female graduation rate (%)

89.4

.68

88.8

90.3

Female dropout rate (%)

7.4

1.02

6.4

8.8

M

SD

Minimum

Maximum

784

252.60

454

1051

Voucher usage for females
Female % of usage

a

Male
Voucher usage for males

67
Male % of usagea

36.9

2.60

34.6

39.5

Male graduation rate (%)

86.7

.97

85.9

88.0

Male dropout rate (%)

9.4

.59

8.8

10.1

M

SD

Minimum

Maximum

Voucher usage Free & reduced lunch

485

121.23

347

622

Free & reduced lunch % of usagea

23.4

3.34

18.8

26.5

Free & reduced lunch grad rate (%)

79.2

1.63

77.6

81.2

Free & reduced lunch dropout rate (%)

15.4

.62

14.5

15.8

M

SD

Minimum

Maximum

Voucher usage special education

65

18.67

41

83

Special education % of usagea

3.1

.37

2.6

3.5

Special education grad rate (%)

72.8

2.63

70.3

76.5

Special education dropout rate (%)

16.4

1.40

15.0

18.3

M

SD

Minimum

Maximum

Voucher usage English learners

23

4.55

17

27

English learner % of usagea

1.3

.48

1.00

2.00

English learner grad rate (%)

68.1

1.20

66.4

69.2

English learner dropout rate (%)

14.6

3.68

11.5

19.5

Free & reduced lunch

Special Education

English Language Learners

a

The percentage is calculated based on the data divided by the total in the respective category.
Voucher usage by subgroup. An increase in the average number of vouchers used existed

among three of the subgroups over the four years of data studied: female (M = 1305, SD = 322.07); male
(M = 784, SD = 252.60); and Free & reduced lunch (M = 485, SD = 121.22). However, Special Education
(M = 65, SD = 18.73) and the English Language Learner (M = 23, SD = 4.54) did not see the same year
over year increase in dual enrollment voucher usage.
Based on the summary of findings noted in Vermont’s January 2018 Dual Enrollment Report
(SY17), the VAOE acknowledged the following percentage of voucher usage compared to subgroup
representation of the eligible population. The female subgroup represented about 48% of the students in
grades 11 and 12 and used about 60% (M = 62.4%, SD = 2.19) of the DE vouchers; Free & reduced
Lunch represented 30% of the students in grades 11 and 12 and used 23% (M = 23.4%, SD = 3.34) of the
DE vouchers; Special Education represented 13% of the students in grade 11 and 12 and used 3% (M =
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3.1%, SD = .37) of the DE vouchers. The English Language Learner was low (M = 1.3%, SD = .48),
resulting in a statement by the VAOE noting their usage was difficult to evaluate trends (Vermont Agency
of Education, 2018a, p. 2; Table 4.6). Gender disparity was also noted in the 2018 report: “to achieve
parity consistent with their actual proportion in the SY17 state population, 11th, and 12th-grade males
would have had to use 339 more vouchers” (Vermont Agency of Education, 2018a, p. 6). Table 4.6
reflects male voucher usage (M = 36.9%, SD = 2.60).
Subgroup Graduation Rates. The descriptive statistics summary in Table 4.6 for subgroup
graduation rates are as follows: female (M = 89.4%, SD = .68); male (M = 86.7%, SD = .97); Free &
reduced lunch (M = 79.2%, SD = 1.64); Special Education (M = 72.8%, SD = 2.63); and the English
Language Learner (M = 68.1%, SD = 1.20). The state’s graduation rates for females and males remained
stable and consistent with the state graduation rate throughout the DE program (M = 88.0%, SD = .69). In
contrast, Free & reduced lunch, Special Education, and the English Language Learner remained ten
percentage points or more below the state’s graduation average throughout the DE program.
Subgroup Dropout Rates. The descriptive statistics summary in Table 4.6 for subgroup dropout
rates show a wide gap between the state’s dropout rate (M = 8.6, SD = .48) and that of four of the
subgroups: male (M = 9.4%, SD = .59); Free & reduced lunch (M = 15.4%, SD = .62); Special Education
(M = 16.4%, SD = 1.40); and the English Language Learner (M = 14.6%, SD = 3.68). The dropout rate for
female (M = 7.4%, SD = 1.02) was below the state’s average dropout rate.
Hypothesis Summary of Findings
A linear relationship assumption check determined whether a linear relationship existed between
subgroup voucher usage and state’s graduation and dropout rates. The outcome of the assumption
validation is provided in the Appendices of this report: Appendix B: Durbin Watson Test for
Autocorrelation; Appendix C: Scatter plot for Linear Relationships; Appendix D: Test for
Homoscedasticity; and Appendix E: Multicollinearity for Independence.
The resulting assumption checks confirmed the independence of observations as assessed by a
Durbin Watson statistic for each independent variable. A review of case diagnostics, leverage values, and
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Cook’s distance indicated no significant outliers. A visual inspection of the plot of studentized residual by
the unstandardized predicted values showed homoscedasticity. And finally, the assumption of normality
was checked by visual inspection of the standardized residual histogram and Normal P-P Plot. An alpha
level of .05 was used for all statistical tests.
There was evidence of multicollinearity between subgroup voucher usages as assessed by
tolerance values for Hypothesis 1 and 2. Multicollinearity remedies were not applied to this study. To do
so, would require one or all of the three suggested alternations to the secondary data: 1) remove highly
correlated predictors, 2) linearly combine predictors, such as adding them together; and 3) run entirely
different analyses, such as partial least squares regression or principal components analysis. As noted by
(Geoffrey Vining et al., 2012), when considering a solution to multicollinearity, it must keep in mind that
all remedies have potential drawbacks. Therefore, less precise coefficient estimates, or a model that has
high R-squared values but few significant predictors, was deemed the appropriate decision for the studies
model because it did not impact the Goodness of Fit and kept the integrity of the secondary data intact as
presented by the Vermont Agency of Education.
Research Question 1: Hypothesis 1 and 2
The primary area of research was to determine if there was a relationship between subgroup dual
enrollment voucher usage and the influence on four-year cohort graduation and dropout rates for the state
of Vermont.
Hypothesis 1: An increase in dual enrollment voucher usage by subgroup increases the state’s
four-year cohort graduation rate.
Subgroup Voucher Usage and State Graduation Rate
Pearson's product-moment correlation coefficient was run to assess the strength and direction of
the relationship between subgroup voucher usage and the state’s high school graduation rate. A simple
regression analysis was run to obtain the Adjusted R-squared. Four years of voucher usage were analyzed.
Table 4.7 provides the correlation, r, results for each subgroup voucher usage to the state’s
graduation rate to measure the strength and direction of the relationship between voucher usage and
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graduation rate. R squared (R2) is also provided for an explanation of variance when compared to all
model predictors. The Adjusted R2 is also noted, which shows the percentage of variation explained by
only those independent variables that affect the dependent variable, graduation rate. The associated
significance (p value) is also provided in Table 4.7.
Table 4. 7
Correlation & Linear Regression: Subgroup Voucher Usage to State Graduation Rate
Variables

r

Strength/Direction

R2

-.566

Significant

p

R2

of Association
Female % Voucher Usage

Adjusted

.320

-.020

.434

.422

-.133

.350

.001

-.499

.975

.002

-.496

.950

.128

-.308

.642

Negative
Male % Voucher Usage

.650

Strong
Positive

Free & reduced lunch %

.025

Voucher Usage
Special Ed % Voucher Usage

Very Weak
Positive

.050

Very Weak
Positive

English Language Learner %
Voucher Usage

-.358

Weaker
Negative

Note. r = Pearson Product Moment Correlation Coefficient; Strength and Direction of Association for r;
R2 = Coefficient of Determination; Adjusted R2; p = significance
An R2 value shows the strength of the linear relationship in the sample of data. The Adjusted R2
provides an estimate of the degree of relationship to compensate for the addition of independent variables.
It only increases if the new predictor enhances the model above what would be obtained by probability.
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Table 4.8 reflects Evan (1996) association degrees of correlation and was used for r and R2 to
describe the degrees of correlation for this study.
Table 4. 8
Evan (1996) Degrees of Correlation

Hypothesis 1 Findings
This study failed to reject the null hypothesis. The relationship for subgroup voucher usage and
the state’s graduation rate was not statistically significant: female (p = .434); male (p = .350); Free &
reduced lunch (p = .975); Special Education (p = .950); and the English Language Learner (p = .642).
Therefore, the findings for subgroup voucher usage does not predict state graduation rates any better by
knowing the value of the independent variable(s) and assuming a linear relationship between the
variables. However, it is noteworthy that the male voucher usage reflects a strong positive correlation to
the state’s graduation rate, with 42.2% of the total variation in the state’s graduation rate that can be
explained by the linear model. This indicates strength in the linear association between male voucher
usage and the high school graduation rate.
Subgroups Voucher Usage and State Dropout Rate
Hypothesis 2: An increase in dual enrollment voucher usage by subgroup decreases the state’s
four-year cohort dropout rate.
Table 4.9 provides the correlation and linear analysis for voucher usage to the state’s dropout
rate. The associated significance (p value) is also provided.
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Table 4. 9
Correlation & Linear Regression Analysis: Subgroup Voucher Usage to State Dropout Rate
Variables

r

Strength/Direction

R2

-.235

Weaker

p

2

of Association
Female % Voucher Usage

Adjusted
R

.055

-.417

.765

.014

-.480

.883

.576

.364

.241

.331

-.004

.425

.123

-.316

.650

Negative
Male % Voucher Usage

.117

Very Weak
Positive

Free & reduced lunch % Voucher

-.759

Usage

Strong
Negative

Special Ed % Voucher Usage

-.575

Significant
Negative

English Language Learner %
Voucher Usage

-.350

Weaker
Negative

Note. r = Pearson Product Moment Correlation Coefficient; Strength and Direction of Association for r;
R2 = Coefficient of Determination; Adjusted R2; p = significance
Hypothesis 2 Findings
The relationship between each subgroup voucher usage and the state dropout rate was not
statistically significant. The p values for subgroup voucher usage and the state’s dropout rate are female
(p = .765); male (p = .883); Free & reduced lunch (p = .241); Special Education (p = .425); and the
English Language Learner (p = .650). It is of note that Free & reduced lunch voucher usage represents a
very strong negative strength in the direction of the association. Coefficient of Determination represents
57.6% of the total variation in the state’s dropout rate that can be explained by the linear model indicating
strength in the linear relationship between Free & reduced lunch voucher usage and the high school
dropout rate.
Based on the p values, this study failed to reject the null hypothesis. Subgroup voucher usage
does not predict the dropout rate for the state any better by knowing the value of the independent
variable(s) and assuming a linear relationship between the variables.
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Research Question 2: Hypothesis 3 and 4
A secondary research question was to explore the number of high schools that participated in the
dual enrollment program and the relationship participation has on increasing graduation rates and
reducing high school dropout rates.
High School Participation and State Graduation Rate
Hypothesis 3: An increase in the number of participating high schools increases the state’s fouryear cohort graduation rate.
Table 4.10 presents the analysis for the number of participating high schools and the state’s
graduation rate.
Table 4. 10
Correlation & Linear Regression: H.S. Participation to State Graduation Rate
Variable

r

Strength/Direction of

R2

-.607

Strong

p

2

Association
High school participation

Adjusted
R

.368

.053

.393

Negative
Note. r = Pearson Product Moment Correlation Coefficient; Strength and Direction of Association for r;
R2 = Coefficient of Determination; Adjusted R2; p = significance
Hypothesis 3 Findings
The relationship between an increase in the number of participating high schools and the state
graduation rate was not statistically significant (p = .393). Therefore, this study failed to reject the null
hypothesis. The number of participating high schools does not predict an increase in graduation rate for
the state any better by knowing the value of the independent variable(s) and assuming a linear relationship
between the variables.
High School Participation and State Dropout Rate
Hypothesis 4: An increase in the number of participating high schools decreases the state’s fouryear cohort dropout rate.
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A correlation analysis was conducted to examine the relationship between the numbers of
participating high schools in the dual enrollment program on the state’s dropout rate. The correlation was
significant, r(4) = .995, p = .005. Table 4.11 presents the summary of the correlation and regression
analysis for the number of participating high schools and the state’s dropout rate.
Table 4. 11
Correlation & Regression Analysis; H.S. Participation to State Dropout Rate
Variable

r

R2

Adjusted

B

SEB

β

p

.068

.005

.995

.005**

R2
H.S. Participation % (89 HS)

.995

.990

.985

**Correlation is significant at the 0.01 level (2-tailed)
Note. B = unstandardized regression coefficient; SEB = standard error of the coefficient; β = standardized
coefficient.
Table 4.12 presents the results from the analysis of variance (ANOVA). The number of
participating high schools was a significant predictor of an increase rather than a decrease in the state’s
dropout rate, F(1, 2) = 197.52, p = .005, accounting for 99% of the variation in the state’s dropout rate
with adjusted R2 = 98.5%.
Table 4. 12
ANOVA Output: H.S. Participation to State Dropout Rate
Sum of Squares

df

Mean Square

F

Sig

Regression

.683

1

.683

197.522

.005

Residual

.007

2

.003

Total

.690

3

Hypothesis 4 Findings
Figure 4.1 reflects the scatterplot for the number of participating schools and is quantified as a
percentage of the total number of high schools against the state’s four-year cohort dropout rate with a
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superimposed regression line. The scatterplot reveals the positive correlation suggesting that an increase
in the number of participating high schools increased the state’s dropout rate rather than decreased the
four-year cohort dropout rate.
Figure 4. 1
High School Participant (Percentage) for SY14 – SY17 & Dropout Rate

The number of participating high schools are represented as a percentage of the 89 total high schools in
the state of Vermont. For SY14, there was 65 participating high school representing 73% participation
with a corresponding dropout rate of 8.3%. For the school year 2014 – 2015 (SY15), 68 schools
participated in the dual enrollment program representing 76.4% with a dropout rate of 8.6%. The highest
number of participating high schools was 77, which represented 86.5% for school year SY16 with a
dropout rate of 9.2%. As of 2016 – 2017 (SY17), the number of participating high schools dropped to 63,
which represented 70.8% participation with a dropout rate of 8.1%.
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Table 4.13 presents the regression analysis model.
Table 4. 13
Coefficient Output: H.S. Participation to State Dropout Rate
Unstandardized
Coefficients
Model
Constant
H.S. Participation

Standardized
Coefficients

B
3.304

Std. Error
.374

Beta

t
8.823

Sig.
.013

.068

.005

.995

14.054

.005

95.0% Confidence
Interval for B
Lower
Upper
Bound
Bound
1.693
4.915
.047

.089

% (89 HS)
The prediction equation was state high school dropout rate = 0.068*number of high schools + 3.304.
When using this regression model, if all 89 high schools participated (100% participation) in the dual
enrollment program, the model suggested the state’s dropout rate would be 9.36% with a 95% CI [7.49,
11.23].
The assumption checks for Hypothesis 4 confirmed the independence of observations as assessed
by a Durbin Watson statistic for each independent variable. A review of case diagnostics, leverage values,
and Cook’s distance indicated no significant outliers. A visual inspection of the plot of studentized
residual by the unstandardized predicted values showed homoscedasticity. There was no evidence of
multicollinearity as assessed by tolerance values for this variable. And finally, the assumption of
normality was checked by visual inspection of the standardized residual histogram and Normal P-P Plot.
An alpha level of .05 was used for all statistical tests.
Chapter IV Summary
The purpose of this study was to examine Vermont’s state-funded dual enrollment program
outcomes, and the effect subgroup voucher usage and high school participation had to increase the state’s
graduation rate and thus reduce the state’s dropout rate. The study addressed four hypotheses and the
corresponding “fail to reject” or “accept the alternative” results:
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Hypothesis 1: An increase in dual enrollment voucher usage by subgroup increases the state’s
four-year cohort graduation rates - Failed to reject the null.
Hypothesis 2: An increase in dual enrollment voucher usage by subgroup decreases the state’s
four-year cohort dropout rates – Failed to reject the null.
Hypothesis 3: An increase in the number of participating high schools increases the state’s fouryear cohort graduation rates – Failed to reject the null.
Hypothesis 4: An increase in the number of participating high schools decreases the state’s fouryear cohort dropout rates – Accept the alternate hypothesis.
Chapter V: Conclusions, Recommendations, and Future Research provide an interpretation of the
data and conclusions. Also, suggestions for policy, practice, and further research are discussed. Findings
are also presented in a manner that extends the knowledge base and current research addressed within the
literature review to assist educational leaders, state policymakers, and state and district levels agencies of
education, to evaluate possible program changes that would provide equitable opportunity to access dual
enrollment vouchers for all learners.
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Chapter V: Conclusions, Recommendations, and Future Research
Dual enrollment remains an important educational initiative with 50 states, excluding Alaska,
New Hampshire, and New York, establishing a statewide policy to promote equitable, personalized
learning opportunities through the Dual Enrollment flexible pathway (Education Commission of the
States, 2016). The primary goal of a statewide Dual Enrollment Program is to provide all learners access
to college credits and a rigorous early college experience during their high school years with a program
objective to ensure high school graduation, shorten time to post-secondary degree completion, and
prepare learners ready to enter the workforce (Education Commission of the States, 2018).
Despite the nation’s focus on dual enrollment as a pathway to high school graduation, the
research is predominately focused on post-secondary enrollment, perseverance, and degree attainment
(Fink et al., 2017; Purcell, 2014; U.S. Department of Education, Institute of Education Sciences, 2017b).
Therefore, there is much to learn from Vermont’s program configuration and other SEAs’ personalization
model specific to dual enrollment; the use of personalized learning plans to document dual enrollment
course selection; what constitutes a successful dual enrollment program configuration at the state and
local education level; and finally, the potential these related areas have to increase four-year cohort
graduation rates and thereby reduce dropout rates.
Vermont’s record growth in the state-sponsored Dual Enrollment Program is partly the result of
legislative action with Act 77 of 2013, Flexible Pathways Initiative, and partly the result of a concerted
effort among state policymakers; the Vermont Agency of Education; local education agencies; high
schools; and the Vermont College System to offer students a greater number of opportunities to earn
college credit before they graduate from high school (Belliveau, 2019). Vermont is the only state
(Education Commission of the States, 2016) that provides 11th and 12th-grade students with two free statefunded dual enrollment vouchers. However, eligibility is a factor based on attending high school.
Vermont has had a long history of personalized learning and its efforts to offer students flexible
pathways to graduation completion. As a result, it was important for Vermont citizens to evaluate the
success of the dual enrollment personalization approach as it is funded and mandated by the state with
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specific accountability requirements. The state of Vermont has witnessed the total number of DE
vouchers increase from 2160 in SY15 to 2,660 in SY17 (Vermont Agency of Education, 2018), an
increase of 22%. As noted in Vermont’s 2018 Annual Dual Enrollment report, the state-funded program
has seen a “direct investment (exclusive of administrative costs) in Dual Enrollment vouchers increase
from $961,872 in SY15 to $1,483,419 in SY17.” This expenditure is an increase of 54% (Vermont
Agency of Education, 2018), prompting policymakers, educators, and stakeholders to question whether
the program is reaching its intended objectives of equity, quality, and efficiency.
It was a primary goal of this research to inform educators interested in personalizing education
through dual enrollment, policymakers responsible for structuring a state-funded dual enrollment
program, and stakeholders seeking equitable opportunities for all learners as to whether Vermont’s Dual
Enrollment program is effectively improving four-year cohort graduation rates and reducing dropout rates
to provide a gateway to post-secondary opportunities for all its learners.
This chapter addresses the significance of this research in light of its findings, summarizes the
outcomes and its implications, provides concluding thoughts on the future of dual enrollment, and makes
suggestions for future research.
Conclusions: Dual Enrollment Research
In the last decade, dual enrollment studies reiterate the numerous benefits to students who seek to
take advantage of a dual enrollment pathway. The research suggests students who participate in dual
enrollment are more likely to graduate high school, according to the Community College Research Center
(CCRC) at Columbia University (Fink et al., 2017). However, the predominant focus of dual enrollment
research from 2010 – 2011 to 2016 – 2017 has been to study the relationship of DE programs and its effect
on post-secondary enrollment and admittance, course selection, perseverance, and degree attainment rather
than a focus on dual enrollment and its impact on high school graduation (Marken et al., 2013).
A significant contributor to the “Transition to College” research has been the U.S. Department of
Education, Institute of Education Sciences. The Institute of Education Sciences sponsored the What Works
Clearinghouse™ (WWC) to evaluate 35 studies that focused on the effects of dual enrollment on high
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school students across nine areas, one of which was completing high school. The 2017 report cited the
outcomes of two studies that researched the effect of dual enrollment participation and finishing high
school: Edmunds et al. (2015) and Berger et al. (2013). Edmunds et al. (2015) findings involved 4052
students and reported a significant positive effect on dual enrollment’s influence on high school graduation
rates (p. 9). Berger et al. (2013) studied 6458 high school students across the country and also found a
significant positive effect of dual enrollment participation on high school graduation rates (p. 8). Both
studies were confirmed and validated by WWC, further supporting the research that suggests students who
participate in dual enrollment are more likely to graduate high school.
Dual Enrollment and Career Technical Education
Also discovered during this study was the interrelationship that existed between two flexible
pathways: dual enrollment (state-funded) and Career Technical Education (CTE). In the state of Vermont,
the Fast Forward Dual Enrollment Program also offered additional vouchers to students enrolled in a CTE
program and who took Fast Forward courses. Students enrolled in a CTE program could request and
manage both state-funded dual enrollment course vouchers and Fast Forward tickets through Vermont’s
new Dual Enrollment System (Vermont Agency of Education, 2019a). Therefore, eligible Vermont high
school students enrolled in a CTE program could take advantage of two state-funded dual enrollment
vouchers and two free Fast Forward college courses taught at regional CTE centers. Additional Fast
Forward courses were $100 per course. As noted in Vermont’s annual 2018 report to the House and
Senate Committee on Education, Fast Forward tickets were not included in the reporting of the state’s DE
program. Fast Forward Vouchers are funded by Carl D. Perkins for federal and state career and technical
education programs of study. The Vermont Agency of Education acknowledged this was an area that
required further analysis.
For educators, policymakers, and stakeholders, implementing a personalization approach specific
to dual enrollment policies and procedures has had its challenges. A significant problem has been the
continued high dropout rate among underrepresented high school students, followed by a “sizable
proportion of those who do graduate from high school but who are, nevertheless, underprepared for
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college” (Rodriguez et al., 2012, p. 1). Vermont has experienced similar challenges as the Agency of
Education struggles to address eligibility concerns, improve voucher usage by underrepresented groups,
and correct high dropout rates.
It is acknowledged that current gaps exist in dual enrollment research. Therefore, it was the goal
of this study to investigate Vermont’s Dual Enrollment Program and its relationship to high school
graduation and dropout rates and to explore any predictive program outcomes related to subgroup voucher
usage and high school participation.
Dual Enrollment and the Vermont Agency of Education
This study was a quantitative study using secondary data analysis. Data was collected using four
publically available data sources. These sources provided a four-year view (SY14 – SY17) of program
data to address the research question: What program outcomes of the Vermont Agency of Education’s
dual enrollment flexible pathway increase the state’s four-year cohort high school graduation rates and
reduce dropout rates?
While the 2019 annual report to the House and Senate Committees on Education could potentially
address an additional year of program data for trends in voucher usage and participation by high schools,
it is unknown at this time what other data would be presented in the report, e.g., the number of dual
enrollment students with personalized learning plans, CTE Fast Forward dual enrollment program
participation, student performance (Grade Point Average) in dual enrollment coursework, etc. Even with
these potential new reporting areas, it was the intent of this study to stay focused on voucher usage and
high school participation and its effect on the state’s graduation and dropout rates. As of the writing of
this chapter, the Vermont Agency of Education had not published the 2019 annual dual enrollment report.
Program Outcome: Subgroup Voucher Usage
Research findings indicated that the evidence for subgroup voucher usage (Hypotheses 1 and 2)
was not strong enough to suggest an effect exists to influence state graduation rates or reduce the state’s
dropout rates. For Hypothesis 1 and 2, the research failed to reject the null hypothesis. Findings indicated
that there was no significance in subgroup voucher usage that contributed to increase Vermont’s
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graduation rate or reduce the state’s dropout rate. Although an effect might exist, the findings suggested
that the lack of significances was impacted by three factors: insufficient sample size for statistical
measurement, concerns of multicollinearity, and high variability in the data for the hypothesis test to
detect any significance.
In the January 2018 Annual Report on the Progress the Board has made on the Development of
Education Policy for the State: Report to the Governor and General Assembly (Vermont Agency of
Education, 2018e), the VAOE expressed their concern regarding the level of participation in the statefunded dual enrollment program. The findings of this study noted similar concerns that over four years of
program data, vouchers used across the five subgroups averaged 2,104 (SD = 571.50) with eligible 11th
and 12th-grade enrollment averaging 11,468 (SD = 368.39). The average percentage of voucher usage to
total enrollment was 18.4% (SD = 5.52) of the dual enrollment program participation over four years
(SY14 – SY17).
The Vermont Agency of Education also noted the goal of the dual enrollment program to provide
equitable opportunities for post-secondary pursuits was not being met. It was further recognized that the
DE voucher usage had increased over the four years. However, “male students, economically
disadvantaged students [Free & reduced lunch], students on IEPs [Special Education], and ELL [English
Language Learners] students were less likely to take advantage of the program” (Vermont Agency of
Education, 2018e, p. 3).
Program Outcome: High School Participation
The testing of Hypothesis 3 found increasing the number of high schools participating in the dual
enrollment program had no significance to increase graduation rates. Therefore, the research failed to
reject the null hypothesis. Findings indicated that there was no significance in an increase in high school
participation that contributed to increasing Vermont’s graduation rate.
The potential benefits from an increase in high school participation were not evident from the
data analyzed. While the number of participating Vermont high schools averaged 68 (SD = 6.18) or
76.7% (SD = 6.97) which reflected a satisfactory level of participation (Vermont Agency of Education,
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2018a), this particular program configuration outcome was not evident in the SY17 graduation rates for
subgroups: Free & reduced lunch (M = 79.2%, SD = 1.64); Special Education (M = 72.8%, SD = 2.63);
and the English Language Learner (M = 68.1%, SD = 1.20). Each of the noted subgroups was well below
the average state graduation rate for the same school year (M = 88%, SD = .69).
However, testing of Hypothesis 4: An increase in the number of participating high schools
decreases the state’s four-year cohort dropout rate resulted in a significant inverse correlation between
high school participation percentages and the state’s dropout rate. This study found that a decrease rather
than an increase in the number of participating high schools was a statistically significant predictor of a
decrease in the state’s dropout rate, F(1, 2) = 197.52, p = .005, which accounted for 99% of the variance
in the state’s dropout rate with adjusted R2= 98.5%.
Table 5.1 provides the four-year data summary of the school year, the associated number of
participating high schools, and the corresponding state’s four-year cohort dropout rate by year.
Table 5. 1
High School Participation to State Dropout Rate
School Year

Number of Participating High Schools

State Dropout Rate

2016 - 2017

63

8.1%

2015 - 2016

77

9.2%

2014 - 2015

68

8.6%

2013 - 2014

65

8.3%

For the school year 2013 – 2014, there was an initial 65 high schools that participated in the dual
enrollment program. Participation increased, adding three new high schools in 2014 - 2015 for a total of
68 participating high schools. The stated-funded dual enrollment program saw an additional nine schools
participating in 2015 – 2016 for a total of 77 schools. The increase in the participation of high schools
during the 2015 – 2016 school year was the largest over the four years of the program. However, this
increase was also associated with the highest state dropout rate since the 2013 – 2014 school year. For the
school year 2016 - 2017, participating high schools decreased by 14 schools resulting in the lowest
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participation number since SY14 with a corresponding state dropout rate of the lowest since the launch of
the state-funded dual enrollment program.
A possible explanation of this phenomenon is the idea that more is not better. Perhaps the early
high school adopters and students (SY14) saw this personalization pathway as a means to achieve what
would already be a goal to graduate and pursue post-secondary aspirations. This possible explanation is
consistent with the research regarding the early years of dual enrollment (Education Commission of the
States, 2018). This explanation is further corroborated in the early years of DE program research. The
research found the typical profile of students who took advantage of dual enrollment credits were similar
to those students who took advantage of more rigorous coursework such as Advanced Placement courses
and International Baccalaureate programs (Education Commission of the States, 2018). Education
Commission of the States (2018) further noted that “state-set eligibility requirements limit dual
enrollment access to only the most academically advanced students, who are likely to pursue college after
high school regardless” (2018, p. 1).
As the program continued, it is reasonable to postulate that more Vermont high schools
participated based on 1) increased knowledge of the program, 2) potential pressures from policymakers to
increase high schools support of this flexible pathway, and 3) community awareness and subsequent
demand for their local high school to provide their child access to the state-funded program. However, the
increase in high school participation saw wide variability across high schools, with some schools
experiencing a 51% student participation in a handful of schools and with other high schools, numbers too
small to report (Vermont Agency of Education, 2018a, p. 14).
As the DE program matured, it is reasonable to imagine that an increase in the number of high
schools impacted the four-year cohort dropout rate as more resources and efforts were reallocated to the
other flexible pathways such as Career and Technical Education (CTE); leaving the state-funded DE
program with less attention and energy to communicate its value. Based on this line of thinking, it is an
important reminder that Vermont’s personalization model has seven pathways to graduation, with DE
being just one personalization choice. Vermont’s flexible pathways to graduation choices include Dual
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Enrollment; Early College, Blended/Virtual Learning; Career Technical Education; Community Based
Learning; Work-Based Learning; and a High School Completion program.
In the Education Commission of the States report, their findings were quick to point out “while
there is an increase in high schools offering dual enrollment opportunities the data masks low statewide
participation or wide variability in participation rates among certain high schools within states” (Zinth,
2014, p. 3). This observation was consistent with this study’s finding of Vermont’s DE program outcome
for high school participation and served as a plausible explanation. Education Commission of the State’s
(Zinth, 2014) finding suggested that diverse populations may not have adequate access to dual enrollment
opportunities regardless of how many high schools participate in the DE program.
The finding for the Vermont Agency of Education dual enrollment program outcomes focused on
high school graduation and dropout rates. The results could potentially serve to enlighten educators,
policymakers, and interested stakeholders to reconsider existing program configuration, not only for the
VAOE but other SEAs. It was the aim of this study to gain insight into existing research and to serve as a
catalyst to motivate further exploration to address how the dual enrollment pathway could enable more
high school students to participate in this program and graduate within four years of entering 9 th grade.
The Future of Dual Enrollment Implementation
According to the Education Commission of the States (2016), program evaluation is a crucial
component to ensure statewide DE programs meet their financial and personalization objectives. The
Education Commission of the States (2016) report noted that 28 states required dual enrollment programs
to undergo an annual evaluation of program effectiveness. However, there were 22 states and the District
of Columbia that do not have state-level policies requiring dual enrollment programs to undergo
assessment. Vermont does have a program evaluation requirement through its annual report to the House
and Senate Committee on Education. However, the required yearly 2019 report for the school year 2017 –
2018 was not published as of the writing of this chapter.
Despite the potential benefits of dual enrollment as a college and career ready initiative and the
continued focus on this flexible pathway across the 50 states, this study and others raise important
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questions about why students in some districts and high schools participated more fully than those in
other districts and schools. This further begs the question, why there remain significant gaps between
different subgroup voucher usage, graduation, and dropout rates within and across participating LEAs.
While the Vermont Agency of Education is required by state law (Act 77 of 2013) and federal policy
(ESSA) to account for voucher usage, participation by subgroup, and high school participation in the
program, it is strongly suggested that SEA’s and LEA’s continue to explore innovative ways to more
closely monitor and outreach to their dual enrollment students, specifically the students who are
considered underrepresented (Fink et al., 2017, p. 2).
The future of statewide dual enrollment programs is healthy as dual enrollment continues to be an
essential flexible pathway and a viable college and career ready strategy. However, it is recommended
that DE program configuration focus on three areas for continued evaluation, improvement, and program
quality and accountability: 1) outreach to subgroups, 2) eligibility criteria, and 3) technology and
personalization.
Outreach to Subgroups
For high school students to take full advantage of dual enrollment opportunities, students must be
made aware of the benefits, and more importantly, the application process and all that it entails
(Education Commission of the States, 2018). District and high school communication to students and the
community regarding DE policies and procedures is paramount to outreach to their students. The
preparedness of high school staff to support dual-enrolled students also plays a critical role in helping
students and their families work through affordability concerns beyond the voucher application and
approval process to include books, supplies, possible travel cost, and post-secondary finances. For
example, in the state of Vermont, their outreach program consists of an additional stipend provided
through the Vermont Student Assistance Corporation (VSAC). If the student is eligible for Free &
reduced lunch (FRL), has an approved voucher, and is registered for a course, their name is sent to
VSAC. The student automatically receives a $150 check to cover these expenses (Vermont Agency of
Education, 2018b).
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Post-secondary institutions also have a role to play in an outreach program to ensure students are
familiar with their college course offerings as it relates to their interests, needs, and goals. Further, a
strong partnership between high schools and colleges is vital to the evaluation of student readiness along
with the credit-bearing component of dual enrollment to account for incoming students and the
administrative-accounting of dual enrollment credits while in high school. These same institutions of
higher education have much to contribute to help underrepresented students address (in partnership with
the high schools) any remedial actions the student would need to successfully participate as well as
provide seminars or “corequisite courses” to support students with tutoring or other academic
interventions (Education Commission of the States, 2018).
The National Association of Secondary School Principals (Floyd & Hardy, 2019) outlined several
actions that high schools can take that could contribute to a successful dual enrollment outreach program
at the LEA level. The first is to involve students in the design and creation of the dual-enrollment
model with a focus on course offerings, including when and where these courses are offered. Additional
outreach suggestions included:


[S]upport policies that cover the cost of college courses for all students or students with
demonstrated financial need;



meet with college staff to advocate for motivated students, and appeal decisions not to accept
them based solely on their GPA or test scores;



secure industry partners to cover the cost of programs that provide industry certifications
offered by local colleges;



sponsor college nights to educate parents and students on the benefits of taking college
courses while in high school;



promote dual-enrollment programs in the community and at feeder middle level and
elementary schools;
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utilize student ambassadors to promote dual-enrollment programs, giving underclassmen
something to aspire to. (Floyd & Hardy, 2019)

Many of these outreach suggestions are confirmed in a study sponsored by the U.S. Department of
Education, Institute of Education Sciences (IES) for the state of Oregon (Pierson et al., 2017). Their
outreach recommendations and findings were similar to the state of Vermont and its subgroup voucher
usages and patterns. Oregon found:
Community college dual credit students are more likely to be white, female, high achievers, and
not eligible for the federal school lunch program; male students in all racial/ethnic groups
participate in community college dual credit at lower rates than female students do, and in each
racial/ethnic group the gender gap in participation is similar; in each racial/ethnic group students
eligible for the federal school lunch program participate in community college dual credit at
lower rates than students who are not eligible. (Pierson et al., 2017, p. i)
The Oregon study suggested, “Policymakers may want to shift their focus from expanding the number of
participating schools and districts to increasing equitable student access within schools that offer these
programs” (p. 17). The Oregon study finding regarding high school participation was consistent with this
study findings, suggesting an increase in high participation is not necessarily better. The Vermont Agency
of Education further confirmed this observation in their 2018 report to the House and Senate Committees
on Education, and this concern was cited as a planned program evaluation follow-up area. Vermont
further confirmed that to increase equitable student access requires a better understanding of student
eligibility requirements and how different conditions set by districts and schools can affect program
participation.
Flexible Eligibility Criteria
Dual enrollment eligibility requirements are multifaceted and range from which high schools can
participate (public, private, and religious) to specific entrance requirements set by the postsecondary
institution, to what grades can participate, to written approval or recommendation from the attending high
school (Education Commission on the States, 2016).
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High School Eligibility. Specific to Vermont, only 11th and 12th-grade students attending a public
school or an independent school which pays public tuition dollars were allowed to apply for the statefunded dual enrollment voucher. Students attending a religious school or a private school in which the
student pays private tuition dollars were not eligible. However, in January 2019, the Vermont Senate
Committee on Education sponsored S.45 (Senate Bill 45, 2019) to allow students enrolled in a religious
high school to take advantage of the state-funded Dual Enrollment program. Senate Bill 45 (2019) would
eliminate the “requirement that a student’s district of residence must pay publicly funded tuition to the
approved independent school on behalf of the student. This change would also permit a student who
attends a nonparochial approved independent school without the use of publicly funded tuition to be
eligible for dual enrollment courses” (Senate Bill 45, 2019).
The community and various stakeholders have pressured the state of Vermont to open dual
enrollment to all Vermont 11th and 12th grade learners. In January 2019, two families from Rice Memorial
High School in South Burlington filed a lawsuit arguing religious schools should be allowed to take
advantage of the state-funded dual enrollment program. Chittenden County Sen. Debbie Ingram
sponsored the bill. She noted in her interview with Vermont Public Radio News, "I very strongly believe
in the separation of church and state, but I do think that the Constitution also preserves the liberty of
religious people" (Weiss-Tisman, 2018). Vermont is considering this argument to meet the state-funded
DE program objectives of equity, excellence, efficiency, and to operate per Act 77 of 2013.
The dual enrollment research substantiates the many benefits of dual enrollment for students
whether the student attends a public or private high school. While research outlines dual enrollment best
practices to guide a state’s dual enrollment configuration, the research acknowledges each state can
decide high school eligibility requirements based on their constituency and the mission of their statefunded DE program. States should maintain the right to decide the criteria for their dual enrollment
program rather than follow a national dual-enrollment eligibility policy mandate. In the case of Vermont,
Act 77 of 2013 is the law. It is written to ensure flexible pathways, including Dual Enrollment, are
available to all Vermont learners and, as such, Vermont should be held accountable to the law as written.
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While Senate Bill 45 is still being discussed, effective in the November 2019 Directory of Vermont
Approved and Recognized Independent Schools (Vermont Agency of Education, 2019b), Rice Memorial
High School had been added to the Directory.
Grade Level Eligibility. The state of Georgia launched its state-funded DE program in 2016.
Compared to Vermont, Georgia opened dual enrollment eligibility to 9th-grade students (Lee, 2019) with
their program objectives consistent with the majority of DE program goals: 1) provide qualified high
school students with access to rigorous career and academic courses at higher education institutions; 2)
increase high school graduation rates; 3) shorten the time to postsecondary degree completion; and 4)
prepare a skilled workforce (Lee, 2019, p. 4). However, Georgia attempted to change this program
configuration outcome with HB444 due to the increase in program cost; however, as of the 2019
legislative session, the bill did not pass. DE eligibility remains open to students entering the ninth grade,
with participating colleges absorbing the additional program costs.
GPA and Approval. Georgia legislated high school GPA requirements for Dual Enrollment
students of 3.0 for university courses, 2.6 for technical colleges, and 2.0 for technical education courses in
high-demand careers. Comparatively, Florida sets a 3.0 minimum GPA requirement with a 2.0 GPA for
continued enrollment in career certificate dual enrollment courses. However, Florida provides for
exceptions to the required GPAs allowing educational entities to evaluate GPA requirements on an
individual student basis (Education Commission of the States, 2019). At present, California’s statewide
dual enrollment program “sets no academic eligibility criteria for dual enrollment participation but
stipulates that participating colleges may do so. Following the standard of student eligibility for
community colleges, the state should encourage broad access and prevent students from being
disqualified by grades or test scores alone” (The James Irvine Foundation, 2008).
The current GPA and Approval approach is for a state not to adopt a GPA requirement to
participate in the dual enrollment program but rather default to the “entrance requirements set by the
postsecondary institution. Students must meet the same academic criteria as those enrolled in creditbearing college courses, including taking appropriate placement testing” (Education Commission of the
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States, 2019). The Education Commission of the States (2019) notes several states (Illinois, Indiana,
Iowa, Kansas, Kentucky, Mississippi, New Mexico, North Dakota, Ohio, Oregon, Pennsylvania, South
Dakota, Washington, and West Virginia) follow these Dual / Concurrent enrollments: Student eligibility
requirements.
Vermont’s student-related eligibility criteria delegate the assessment of “student readiness” to the
secondary school and the post-secondary institution with no state-mandated GPA requirements. However,
the expectation is these entities have determined that the student is prepared to succeed in a dual
enrollment course, “which can be determined in part by the assessment tool or tools identified by the
participating postsecondary institution” (Vermont Agency of Education, 2018b, p. 13). Vermont remains
flexible in their eligibility criteria as they stress the importance of school, parent, and program managers
who should consider non-academic factors, “such as behavioral indicators,” when determining student
readiness as well as the dual enrollment course(s) documented in the student’s Personalized Learning Plan
(Vermont Agency of Education, 2018b).
Technology Support for Personalization and Accountability
In March 2019, Vermont launched its Dual Enrollment System: Student Guide enabling students
to request and manage their Dual Enrollment course vouchers and Fast Forward tickets. Vermont
continues to pursue technology investments to support the Flexible Pathways Initiative (Act 77 of 2013),
the statewide Career Technical Education program, and educational/instruction technology to deliver the
blended and virtual learning pathways to graduation. The VAOE is responsible for operating and
monitoring these programs and systems along with management of the 2018 – 2019 Education Fund of
$7.26M (Vermont Agency of Education, 2018f) for these pathway programs.
The future of dual enrollment research and program success must address the role technology
plays in personalization initiatives and federal and state accountability requirements. While education
technology requires a large-scale investment and often multiple years to implement (Glowa & Goodell,
2016), states looking to continue to make flexible pathways to graduation, personalized learning, and
learning plans a reality acknowledge scaling these initiatives are mostly not possible without technology
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investment and advancements. It was also recognized in a RAND Corporation Perspective paper (Pane,
2018), that technology:
[H]as progressed to the point that it can help educators orchestrate the complex process of
tracking individual students’ learning plans and progress, and it can provide a rich variety of
personalized learning to make each student’s educational experience responsive to his or her
talents, interests, and needs. (Pane, 2018, p. 2)
As mandated in Vermont’s Flexible Pathways Initiative, schools serving students grades 7 - 12 are
required to ensure learners document their personalization pathway in their Personal Learning Plan (PLP).
The Vermont Agency of Education remains committed to tracking student PLPs as required by Act 77 of
2013, which mandated implementation of Personalized Learning Plans by the school year 2018-19. The
new Dual Enrollment System is a key initiative designed to capture student PLP information in
conjunction with their request for DE vouchers or Fast Forward tickets. However, at this time, there were
limited evidence-based outcomes (voucher usage across subgroups, graduation, and dropout rates)
associated with the use of personalized learning plans.
As flexible pathways proliferate SEAs’ initiatives to ensure high school graduation and postsecondary pursuits, technology continues to be a necessary strategy in support of and accountability to
these programs.
Future Research on Dual Enrollment
Students are participating in state-funded dual enrollment programs and earning college credits in
relatively large numbers (Marken et al., 2013; Rauschenberg & Chalasani, 2017). However, there is a
consistent message across multiple studies that there does not appear to be a systematic effort to involve
the majority of students (Barnett, 2018). The Stem Early College Expansion Partnership (SECEP) project
(Barnett, 2018) set forth a challenge to participating schools in Connecticut (a state in the NESSC) and
Michigan to explore ways to ensure that 90% of their students would graduate with at least one college
credit earned. The rationale for this goal was to reach the underrepresented and those who stated they
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were not interested in post-secondary pursuits, which were substantiated in multiple study findings and
recommendations.
These outreach efforts and goals were also confirmed in the state of Florida (Estacion et al., 2011)
study, which found that accelerated college credit program participants were more likely to be female and
white and less likely to be economically disadvantaged and English Language Learners. Estacion et al.
(2011) further noted the differences in subgroup participation were attributed to the variation (no
systematic approach) in equal access to accelerated college credit options (DE and CTE Programs) across
the 67 districts in their study (p. iv) and called for additional research to understand the variability in dual
enrollment participation across subgroups.
The results of this study found no statistical significance in subgroup voucher usage and its
effects on the state’s four-year cohort graduation and dropout rates. However, decades of research
continue to that suggest that high school students who take part in a dual enrollment program are more
likely to graduate from high school and more likely to persist in postsecondary education (Barnett, 2018,
p. 2; Fink et al., 2017; Pierson et al., 2017; Purnell, 2014; Rauschenberg & Chalasani, 2017; The James
Irvine Foundation, 2008). Yet concerns remain how to reach the underserved. There is a strong
recommendation for more research necessary to understand why subgroup participation is low and if a
systematic and focused outreach effort by districts, high schools, and partnering colleges could increase
involvement and thereby increase graduation rates and post-secondary success for underrepresented
students.
Recommendations for Quantitative Research across States
A study conducted by the U.S. Department of Education, Institute of Education Sciences (2017b),
called for additional large scale quantitative studies to investigate the reported statistically significant or
lack thereof for positive effects of dual enrollment and the relationship to completing high school. They
suggested further exploration was needed to address why subgroups (Free & reduced lunch, English
Language Learners, Special Education, and nonwhites) were not more fully participating in statewide DE
programs despite significant program investment. They further recommended additional research should
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include multiple schools within a state, increase the number of participating states, and a larger student
sample sizes.
While dual enrollment programs are often reported to have an overall positive effect for our
nation’s students and potentially serve as a gateway to post-secondary education, merely having a dual
enrollment program is not a guarantee that SEAs and LEAs can meet equity and high school graduation
accountability goals. Dual enrollment programs must be supported by evidence-based data trends to
ensure statewide programs meet the needs of diverse and underserved learners.
The New England Secondary School Consortium (NESSC) seeks to be forward-thinking in the
design and delivery of secondary education to “close persistent achievement gaps and promote greater
educational equity and opportunity for all students” across New England (NESSC, 2018). Also, the
NESSC’s Common Data Project serves as a consolidated report of the six New England states to track
graduation and dropout rates.
Informing education policy is one of the consortium strategies to advance the state-led policy
agenda in personalized learning pathways and more effective accountability systems. For NESSC to
evaluate graduation and dropout rates in light of dual enrollment could spur innovative program
configuration that could be leveraged across the six states. All six New England states—Connecticut,
Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont, have a dual enrollment program.
However, each state is at varying levels of program maturity and participation. Therefore, to explore the
consortium’s personalization model specific to dual enrollment across the six New England states could
provide powerful insights resulting in significant policy changes concerning DE program configuration
that would more effectively and consistently achieve equity, excellence, and efficiency goals.
Recommendations for Qualitative Research across States
It was the goal of this research to take a pragmatic perspective when exploring the outcomes,
effects, and consequences of the question: What outcomes of the Vermont Agency of Education’s dual
enrollment flexible pathway increase four-year cohort high school graduation rates and reduce dropout
rates? A pragmatic approach served as a platform to balance theory and practice concerning conclusions,
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findings, and future directions of this study (Paul, 2005). In approaching this research, a pragmatist’s
worldview allows flexibility in the type of data gathered and what data best serves to answer the research
question under study. More importantly, a pragmatic perspective allows for a qualitative research
approach to the same matter under investigation (Creswell, 2014).
In using a qualitative research approach, the research question used for this study could be
adapted for NESSCs purposes. One possible qualitative study approach would be a case study across
participating high schools (within the state or between states) to explore their outreach approach and how
individual participating schools’ outreach strategies and practices compare and influence a student’s
decision to pursue dual enrollment (state-funded or CTE). As noted by NASSP’s (Floyd & Handy, 2018),
the authors suggested several outreach actions, which were driven, in part, by the interviews conducted
with past dual enrollment participates and family:
Taking dual enrollment in high school gave me the opportunity to experience college firsthand.
Being able to walk into college with confidence, knowing what to expect from the courses I
enrolled in, and what to expect from my professors was a weight lifted off of my shoulders.
(College Freshman)
The program was a great way for my son to experience college-level classes at an affordable
price. The program challenged and pushed him, and he had the support in a smaller setting than
he will get at the university. (Parent Perspective)
I highly recommend all students take at least one college class while in high school—any
opportunities you can take to get ahead early helps you in the long run. Also, I was able to go to
college with credits under my belt, experience as to how to study for college exams, and a
baseline for what college would be like. If I could’ve taken more courses, I would have. (College
Senior)
(Floyd & Handy, 2018)
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A qualitative research methodology, such as a case study, could provide first-hand data to explore the
decisions, factors, and program structure that drive their decision to participate or not in the state-funded
DE program.
Multi-level Modeling Research Approach
In the analysis process of this study, multi-level modeling was considered as a quantitative
methodology approach to strengthen inferences from the sample population and to minimize potential
biases in the sample, e.g., sample size, sampling variations, and missing data. Multi-level modeling
(MLM) is recognized by many researchers as the standard analytic approach to examine nested, crossclassified, cross-sectional, and longitudinal data structures. MLM is considered an alternative to other
more typical linear models, such as multiple regression when hierarchical data structures exist (Heck et
al., 2014).
Figure 5.1 provides a conceptual structure for a multi-level modeling framework. As noted in
Figure 5.1, individual observations in the higher-level groups (specific students within a given high
school) would be required for multi-level modeling. However, student-level data was not available in the
secondary data sources used for this study. Also, adequate sample sizes were needed at each level to
ensure sufficient power to detect effects (Heck, et al., 2014, p. 5). Because of these limitations in the
secondary data, it was determined to use single-level modeling as the modeling approach for this study
with a clear understanding of the “suggested inferences based on relationships in the sample data that are
not revealed in more simplistic models [simple linear regression]” (Heck et al., 2014, p. 5). For future
research projects, it’s suggested that the VAOE and NESSC use multi-level modeling as they have access
to detailed subgroup participation data as well as adequate sample sizes. The MLM approach could also
effectively address and potentially remediate any multicollinearity issues.
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Figure 5.1
Example MLM Conceptual Framework for Future Research

For example, Burlington Senior High School for SY17 recognized 93 students (Level 2)
classified as economically disadvantaged (Free & reduced lunch). Based on the January 2018 data
(SY17), VAOE had access to individual student-level data (Level 1) from Burlington Senior High School.
As noted in this study’s findings specific to the economically disadvantaged, there was a lack of
significances to predict subgroup voucher usage to decrease high school dropout rates for the state.
However, Free & reduced lunch voucher usage represented a very strong negative strength in association
with 57.6% of the total variation in the state’s dropout rate that could be explained by the linear model
indicating strength in the linear association between Free & reduced lunch voucher usage and the state’s
high school dropout rate. For the school year 2016 – 2017, the state-funded program reflected 622 Free &
reduced lunch students (Level 3) who used dual enrollment vouchers that year. Using a multi-level
modeling approach, the VAOE could explore individual student-level data to ascertain reasons and
rationale for dual enrollment voucher usage for this subgroup. Access to student level data could provide
powerful insight with the potential to offer valuable program configuration information for state
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policymakers, regional consortiums (NESSC), State and Local Education Agencies, as well as the high
schools. The information obtained from this modeling approach could lead to significant program
configuration improvements for the state-funded Dual Enrollment Program.
Chapter V Summary
State Education Agencies’ Dual Enrollment Programs have far-reaching implications for our
nation’s students. As a result, the success of a state-funded Dual Enrollment Program remains under
significant scrutiny and accountability at both the federal policy level and within individual states
reporting requirements to ensure ongoing funding is available to meet the current and future participation
levels. Through effective program configuration, DE programs have the potential to influence high school
graduation rates, increase post-secondary participation, promote learner preparedness for work, life, and
citizenship, and address equitable education for all students.
The purpose of this study was to inform and encourage additional discourse centered in three
prominent areas of educational concern: 1) present-day schooling philosophy, its structure, and how
flexible pathways can change traditional approaches to learning, 2) how personalization models have the
potential to ensure high school graduation, and 3) address the public demand that State Education
Agencies (SEAs) be held accountable to provide equitable and flexible learning opportunities for college
and career endeavors for all learners.
This research aimed to contribute to the collective knowledge of the past, present, and future
college and career ready initiatives to ensure the sustainability of dual enrollment programs remain strong
into the future. It was the hope that the insights gained through this research study, along with the noted
implications on the future of dual enrollment, catalyze future research. Dual enrollment program
configuration is an area that remains rich for future research. It is only through an investigation of the
nuances of this flexible pathway (quantitative and qualitative) that state policymakers, State Education
Agencies, district and high school leadership, and higher education decision-makers can best serve their
students and communities now and into the future.
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Appendix A
School Classification for Dual Enrollment Eligibility Status
School listing includes public, private, independent, and religious schools with grades 9 – 12 with
an enrollment greater than 50 total students per data source: Directory of Vermont Approved &
Recognized Independent Schools (Revised: October 17, 2018).
School Name
1. ARLINGTON MEMORIAL HIGH SCHOOL
2. AVALON TRIUMVIRATE ACADEMY
3. BELLOWS FALLS UHS #27
4. BELLOWS FREE ACADEMY (ST ALBANS)
5. BELLOWS FREE ACADEMY HS (FAIRFAX)
6. BLACK RIVER US #39
7. BLUE MOUNTAIN UNION SCHOOL
8. BRATTLEBORO UHS #6
9. BURKE MOUNTAIN ACADEMY
10. BURLINGTON SENIOR HIGH SCHOOL
11. BURR AND BURTON ACADEMY
12. CABOT SCHOOL
13. CANAAN SCHOOLS
14. CHAMPLAIN VALLEY UHS #15
15. CHELSEA ELEM HIGH SCHOOL
16. COLCHESTER HIGH SCHOOL
17. COMPASS SCHOOL
18. CRAFTSBURY SCHOOLS
19. DANVILLE SCHOOL

Classification
Public
(CTE Center) Note3
Independent
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Private
(Private Tuition)
Public
(CTE Center) Note3
Independent
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent
Public
(CTE Center) Note3
Public
(CTE Center) Note3

DE Eligible
Yes
Yes – See Note1
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes – See Note1
Yes
Yes
Yes
Yes
Yes
Yes – See Note1
Yes
Yes
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School Name
20. ENOSBURG FALLS MIDDLE-H.S.
21. ESSEX COMMUNITY ED CTR
22. FAIR HAVEN UHS #16
23. GREEN MOUNTAIN UHS #35
24. GREEN MOUNTAIN VALLEY
25. GREENWOOD SCHOOL
26. HARTFORD HIGH SCHOOL
27. HARWOOD UHS #19
28. HAZEN UHS #26
29. LAKE REGION UHS #24
30. LAKE CHAMPLAIN WALDORF H.S.
31. LAMOILLE UHS #18
32. LELAND AND GRAY UHS #34
33. LONG TRAIL SCHOOL (IB)
34. LYNDON INSTITUTE
35. MID-VERMONT CHRISTAIN SCHOOL
36. MIDDLEBURY UNION HIGH SCHOOL
37. MILL RIVER US #40
38. MILTON HIGH SCHOOL
39. MISSISQUOI VALLEY UHS #7
40. MONTPELIER HIGH SCHOOL
41. MT ABRAHAM UHS #28
42. MT ANTHONY SR UHS #14
43. MT MANSFIELD USD #401B
44. MT ST JOSEPH ACADEMY

Classification
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent

Yes – See Note1

Independent

Yes – See Note1

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent

Yes

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent

DE Eligible
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes – See Note1
Yes
Yes
Yes – See Note1

Independent
(CTE Center) Note3
Religious

Yes – See Note1

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public

Yes

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Religious

No – See Note2

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No – See Note2
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School Name
45. NORTH COUNTRY UHS #22A
46. NORTHFIELD MIDDLE/HIGH SCHOOL
47. OAK MEADOW SCHOOL
48. OKEMO MOUNTAIN SCHOOL
49. OTTER VALLEY UHS #8
50. OXBOW UHS #30
51. PEOPLES ACADEMY
52. POULTNEY HIGH SCHOOL
53. PROCTOR JR/SR HIGH SCHOOL
54. PUTNEY SCHOOL
55. RANDOLPH UHS #2
56. RICE MEMORIAL HIGH SCHOOL
57. RICHFORD JR/SR HIGH SCHOOL
58. RIVENDELL ACADEMY
59. ROCHESTER SCHOOL
60. ROCK POINT
61. RUTLAND AREA CHRISTAIN
62. RUTLAND HIGH SCHOOL
63. SHARON ACADEMY
64. SO BURLINGTON HIGH SCHOOL
65. SO ROYALTON ELEM/HIGH SCHOOL
66. SPAULDING UHS #41
67. SPRINGFIELD HIGH SCHOOL
68. ST JOHNSBURY ACADEMY

Classification
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Private
(Private Tuition)
Private
(Private Tuition)
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent
Public
(CTE Center) Note3
Religious
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Private
(Private Tuition)
Religious
Public
(CTE Center) Note3
Independent
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Independent
(CTE Center) Note3

DE Eligible
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes – See Note1
Yes
No – See Note2
Yes
Yes
Yes
No
No – See Note2
Yes
Yes – See Note1
Yes
Yes
Yes
Yes
Yes
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School Name
69. ST. MICHAEL’S CATHOLIC SCHOOL

Classification
Religious

DE Eligible
No – See Note2

70. STOWE MIDDLE/HIGH SCHOOL

Public
(CTE Center) Note4
Independent

Yes

71. STRATTON MOUNTAIN SCHOOL
72. THE MOUNTAIN SCHOOL
73. THETFORD ACADEMY
74. TRINITY BAPTIST HIGH SCHOOL
75. TWIN VALLEY MIDDLE HIGH SCHOOL
76. TWINFIELD US #33
77. U32 UHS #32
78. UNITED CHRISTAIN ACADEMY
79. VERGENNES UHS #5

Private
(Private Tuition)
Independent
(CTE Center) Note3
Religious
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Religious

Yes – See Note1
No
Yes
No – See Note2
Yes
Yes
Yes
No – See Note2

80. VERMONT ACADEMY

Public
(CTE Center) Note3
Independent

Yes – See Note1

81. VERMONT COMMONS

Independent

Yes – See Note1

82. WEBSTERVILLE BAPTIST

Religious

No – See Note2

83. WEST RUTLAND SCHOOL

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public

Yes

84. WHITCOMB JR/SR H.S.
85. WHITE RIVER VALLEY
86. WILLIAMSTOWN MIDDLE/H.S
87. WINDSOR HIGH SCHOOL
88. WINOOSKI HIGH SCHOOL
89. WOODSTOCK SR UHS #4

Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3
Public
(CTE Center) Note3

Yes

Yes
Yes
Yes
Yes
Yes
Yes

Note1. Approved Independent School: An approved independent school can receive tuition money from
Vermont towns that usually pay tuition students out of area schools. (Directory of Vermont Approved &
Recognized Independent Schools (Revised: October 17, 2018)
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Note2. Students are not eligible. Vermont Supreme Court ruled using public dollars to pay tuition to
private religious schools violates the religious freedom clause of the State Constitution (Aloe, 2019).
Note3. Eligible dual enrollment High Schools and Independent Schools with Career and Technical
Education Centers
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Appendix B
Durbin Watson Test for Autocorrelation
This study was not a time series analysis. While this study looked at data points for school years
2014 – 2017, the yearly data were considered discrete and was not intended to predict future year dual
enrollment voucher usage. Therefore, it was necessary before performing regression testing to remove
any potential bias in the data. The Durbin-Watson is the recommended test by Field (2013) to detect
possible autocorrelation, which was the similarity of a time series over successive time intervals for this
study.
The Durbin-Watson results can vary between 0 and 4 with a value closest to 2, meaning that the
residuals (the difference between any data point and the regression line) are uncorrelated. A value greater
than 2 indicates a negative correlation between adjacent residuals, whereas a value below 2 indicates a
positive correlation. As a conservative rule of thumb, Field (2013) suggests that the value less than 1 and
greater than 3 are cause for concern.
Female % of voucher
usage (x)

Durbin-Watson
Summary
Male % of voucher usage
(x)

Female

Female

Graduation

Dropout Rate State

graduation

dropout rate

Rate State total

Total (y)

rate (y)

(y)

(y)

2.993

2.587

2.22

The data met the assumption of independent errors.
Male

Male dropout

Graduation

Dropout Rate State

graduation

rate (y)

Rate State total

Total (y)

rate (y)
Durbin-Watson
Summary

2.332

2.579

(y)
1.999

2.578

The data met the assumption of independent errors.

2.353
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Free & reduced lunch % of
voucher usage (x)

FRL

FRL dropout

Graduation

Dropout Rate State Total

graduation

rate (y)

Rate State total

(y)

rate (y)
Durbin-Watson
Summary

1.383

(y)
1.517

1.355

1.350

The data met the assumption of independent errors.

Special Ed % of voucher

Special Ed

Special Ed

Graduation

Dropout Rate State

usage (x)

graduation

dropout rate

Rate State total

Total (y)

rate (y)

(y)

(y)

1.034

1.547

1.324

Durbin-Watson
Summary

English Language Learner
% of voucher usage (x)

Durbin-Watson
Summary

1.931

The data met the assumption of independent errors.

EL

EL

Graduation

Dropout Rate State

graduation

dropout rate

Rate State total

Total (y)

rate (y)

(y)

(y)

1.383

1.517

1.819

The data met the assumption of independent errors.

2.463
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Appendix C
Scatterplots for Linear Relationships
Female % Voucher Usage to Graduation and Dropout rate for the State

121
Male % Voucher Usage to Graduation and Dropout rate for the State
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Free & reduced lunch % Voucher Usage to Graduation and Dropout Rate for the State

123
Special Education % Voucher Usage to Graduation and dropout Rate for the State

124
English Language Learners % Voucher Usage to Graduation and Dropout Rate for the State

125
High School Participation Percent to Graduation and Dropout Rate for the State
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Appendix D
Test for Homoscedasticity
The test for homoscedasticity is a visual inspection for outliers using the output from the
Residuals Statistics or Scatterplots. In viewing the Minimum and Maximum values for Std. Residual, if
the minimum values are equal or below -3.29 or the maximum value is equal, or above 3.29, then outliers
exist in the data. There was homoscedasticity as assessed by visual inspection Residuals Statistics in
SPSS V.25. (Laerd Statistics, 2015)
Female % Voucher Usage to Graduation and Dropout rate for the State

Male % Voucher Usage to Graduation and Dropout rate for the State
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Free & reduced lunch % Voucher Usage to Graduation and Dropout Rate for the State

Special Education % Voucher Usage to Graduation and dropout Rate for the State
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English Language Learners % Voucher Usage to Graduation and Dropout Rate for the State

High School Participation Percent to Graduation and Dropout Rate for the State
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Appendix E
Test for Multicollinearity
Multicollinearity occurs when independent variables in a regression model are correlated. The
term collinearity implies that two variables are linear combinations of one another. Correlation or
multiple correlations has the potential to affect regression estimates adversely. Multicollinearity did exist
among some of the independent variables, as noted in the Correlations output from SPSS.
Independent Variable
Female % Voucher Usage

Collinearity #1
Male % Voucher Usage

Collinearity #2
Free & reduced lunch %
Voucher Usage

Male % Voucher Usage

Free & reduced lunch % Voucher
Usage

English learner % Voucher
Usage

Free & reduced lunch %
Voucher Usage

Female % Voucher Usage

Special Education % Voucher
Usage

Special Education % Voucher
Usage

Female % Voucher Usage

Free & reduced lunch %
Voucher Usage

English learner % Voucher
Usage

Male % Voucher Usage

Free & reduced lunch %
Voucher Usage

High School Participation %

Female % Voucher Usage

Free & reduced lunch %
Voucher Usage
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Female % Voucher Usage

Male % of Voucher Usage

FRL % of Voucher Usage

Special Education % Voucher Usage

131
English Language Learner % of Voucher Usage

High School Participation %

According to UCLA (2016), multicollinearity could present problems in the model if the
Variance Inflation Factor (VIF) is greater than 10. “This means that very small values indicate that a
predictor is redundant, which means that values less than 0.10 are worrisome.”
As in the case of Hypothesis 4, multicollinearity was evaluated for the High School Participation
% variable to the other independent variables: female % voucher usage, male % voucher usage; Free &
reduced lunch % voucher usage; Special Education % voucher usage; and English Language Learner %
voucher usage. Multicollinearity met the assumption collinearity and indicated that multicollinearity was
not a concern for this variable (Laerd Statistics, 2015).
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